4 flr m mili Jtin 



^ 15 



^.j 17 
J. j 30 



Ls^i IjVjj 50 



LJS^f 50 

^^ijVj. ioo 



'"^ 'j 1 * ^ 

■ "'l 'j f * * 



tjlc (J-uijJtj ubVI^ o^JulJIj ^LfliS* I T ^bla^ll 

ljIjVIj «j^IoJIj 4jLoUL! ^jJia^JI ^uJLin o i t 



www.kuwait c ulture.org. k w 




liftjipifliygifi nlmlm 

uhlig uiiollg aAlMll aUbpll Lulinll 



mrumaihi@kems.net. 
jLjjJI JjJUdU (jr^-Lj . J 



ISBN 99906-0-068-6 



(Y-->/---r) t tjbyi ( uij 



.... ; ", v : 

; , \ • ; * 

■^■■.^.i"rfv- 



-t'. V."-;;^" 'r".. 

-?''-^:;%^ 

: =! ;; T F si4.i!". 

....j.-^^-j, 

;=i. : v ^P- 



GENOME 

The autobiography of a species 
by 

Matf Ridloy 



Fourth Estate.London, first Edition 1999 

t * 



£pJl :^ilSI1 J^AJI 
Ittijf UuAVl :^UJI J^AJI 



1 89 3 nrt^.att J^l 



SOS SOM fthtyi : dJUJl J^l 



: j^Srfi mLuJI (JjuiiJI 



t67 H>tl : jJU <>»li]1 J^l 



391 



O-* y ^ A_Ld 1 ^jj i — c 5 

Jt 

t, m J^— aJI i^i (<i 3» O I 4j r "j— ajj-SJl d JUA (j^a 

£jfc)Ji oj^J L^h» '( YY Uj^a-dl 
Cr* (X) (j^J J^a O b J J ^ O 1 -^^ 5-^5>^ 



crh» ^ ^ 4 j ^^| L> f 5 — ^5 — — ^ 

oJLLaj *UUII S^j-aJI ^ LSL^il uiUj 

3 1 g r jj^ 1 g "f j h j ^Jft 4 | tl i K m "i U 

f ^J_i»U jLLa uL> JL>. I aSUj . 4 < ii g > f ^um <p« 4| ^5L3 \ 
(j) J}j rtj 4 U t , o m 1 a A i f M i lu t " i *fu A J 



juaII 



Ju4> (jLj ctllj j t « .J iri U 4— ^aj f nj ^4» ^ \ 

Jaja 1 I > «t Cj^SLfl ^Jj » c-j j. t U I C->i m, >J I ^tj-jt 4_jj9 ^j^^oj^jSJI 



L^jj^j o JjV ^j^i < r\ rt*itL) <jV I < n mi *i^1 <_ jr lJ 1 t m^j mj 1 1 1 7JI 4 



.^jVt 31, <> ->J1 ^„c-t "i. 1 2LtL>JI 3 jj "w. j c_>Lul£L11 Jjl 3jj*£Lj m i 'i M <j1 jlLo 
CjI m.>. LiJLL-Aj * jjjJI Qj 3 ; '^'j lm\ 1 a lir CjLJuj CjI ij ^ 4_l)Ll&2 

CjL_Lj_>. dJLjjSbj . 1 <o«.> 1 j^^Lt-ul ^jL^ LoJUC 3 j-a JjV Cjj L^jf JuV 

3jjJL mi Ml cjIj f ^tl ^.jjIj 4_>1 *i^t i ^ al„> V "1 1 nl (j^Laj 

^j-a miit'^ SjjJula CjLjuo m^>* t>uiL» 4jujI JlLoj . ^ M fitl 3^-^ Vl 
uLtljL^Vl ^ .^c 1 n.a iLi£.^JJ 2Lu1jJI 3^ j mil {y* ^J^-urj ^.uaIIj t^l^C-Vl 

^^JLj La I >jA^j i^t 31 j^ojJI L^_j_3 o l m.-w . Cr L^ jJlcI jLi j-^^jj 

JLJU ^ 1 j" * ^jJjJLIl <«m£Ij»J fl^|)) J__<_u _^0^g 4 1 » *^ I jjl C-uJteJ 



UT* 



-<_u JL3 t-jl."<Jl Ijuk j.j-vVl J<^i Atl ^ u* "'H O^' ^ >*J ijLill 



jJ-u Ujj^i . J jl^l 4_Li3 4 "U U o' J-Hy JjVi 

4 j . ^t V i » t L j.j-ajJI <j>»j ^jJLc e j^"* ^ N ^ fj-^j-^jj-^ u' cr^! £-1' 

^jLUl djJLjvl (j t ^ jUl mi? "■ .«T I ^j) m aJI ut* L ill A •j Jjrjj* 

■y ? 

i(3jL» jl-c oLUi j ^ m> J£ ^ jljIjjLj j jljJI ^L^ <j!j) <-^l A 

J« CjLLj_j>J| $JLA fjja u <i II 4 j 1 1 r V I <jl j— i-T <, m mi H J 

^j-a 4*v f.ul o" 4 2L>JL ^jLSJl u Inr t I jjfc 4 « jU" i »t\ (3^Jj 
Olc cJlA^IU 4jjL^u3 L^_j_3 JJjJI JILj 4-^L^ 4-T^>. :^KJI uL^l 1 



i Mt 



3 ^j-C l$ ' - \Sj "' .'^ ^ (*■ >' J ->^ I ^Jt> Lj Lj_^ 1 J_A ^j-ojJ 

IjUb ^ I o r c_>l_Ii-^ 4-aSL1j _ Cj Laj LlLlJ 1 Ju.LxS j 4 "i Injj— >■ ^ljj 

3 J j) r n a J j I (^ylc Y * * • ^Lc jj-a L* j (jr fl J ts>-r 'i mi 1 titi j . ^Jj '^itl 
Cj I j) < f-o (J ^L_ >. t ciJj ~\ l-3 j_t-u j . J^a LSLJ I Mi„t„, 1 1 ^» j) m >• 1 1 4 j ijj-Jij 



Ljjf I n "w JL-5-ojC.I LjIj . I gir »^ M t J£ 1 g j *^ (_aj-Jtj JL>- ^JJ Lul i j 




La l'ir CjIj "t <t ^,1 r 4__JJ l^jj) t J 4jIjl_JI 

. j m a3 4 j_Loj CjI 1 t> A ^jj 3^>Lj 

<j a JjL-A J-C. J 5 lu J >JI Cj! xj1jjJI^ 

(j t j £ >JI J£Lj c-Jjl >. j i j . <J jj I 

CjI U ^ 1 1 ^ c J j I T I JJsl ^ , \ V "< L^t 

~_yZ 1 A mi, T I A\ mi 'vJ I J_JfcJ 

t L>L^JI {y* (o>-^ U>-^°) Oi-^^ ^ * * 

j? 



CjI L^jj_JI L}J JJU J 1jl_c 1 <a j., -V>) 



^Vl ^yJI 4 t d/tj 4_yjVlj VI ^ < n I U Jh-) 4 n j fa j tiiO^ <^Lub O 3^ 

l>^3 j' * ^ JJ ^3-^3 cr* Mi-» s^-JI jjj^ 

* { ^ J ^ L) lJSjJLJ 

. CiLjj^Hj] ^ 3,,iu,**t 
* JLC 1^3 ^41 m?) l™flj^3fcj C^lK JL3 4_^_1^ (JS^ 

0 * * * J ^ 0>t^ ^Lj^JI ur* -^3^3 

^^.jlJI a>i^>JI c^jj .4i^u 1:^2 ^ LdJj 

I^jS QJ)^-J <u 4 i 'W I ^J-JI iM 'J*"* 1 fr-jN 4 (J^ Cr^ 'J— ^ Y3 *— JJUlj*j 

4 n j ^ j 4 j L->-J 4— uj)^ < "J^^-J fl 3 ^Jjw I j 4.»-i^>^a , l V "ij I JUt ^j^j t Uo ^ n a 

.(jui^JJ 4jj<j 1 n > L^-iLSLa 1 V TrTn i ^Jlj-oJ I 

^j-a J<i f 4_jLllSJL_fl . 4 o K M <JT 3j t _>JI ^ 1 «.t,L> 4 n j n -w. O) . 4_jjl y a 
j^bj t JL^tj ^L>olj Jl>. I J JUkJ ^ya ^ lr>"fc> JSLui Cr. i*<^ i 4 j o °i j Cj La j i « 4 

j? 



i 3 j n n 1 1 <?JlA JLaj c_jLl£LJ 1 1 lxJt < jr £ ^jLoJI Ju?c_j ^jJ t^pa^Aj I oj^) * 4 < << n 't 
4^>UJ tiUjj t 4jjr, j U ^ULfljJJl p j o i ^"..11 4 t ^USJ ^1 

j—L* JLj>-t tf.U9jj*JI pj <i i m "II djl—ft-jila * ■ * *~ " -"j V iVjLjS . i_j ! 

J' 

cV 5 JTJJ fJ^>*JL^ O^JJ 

(jl Ls_<Q U" i n J 4 j t hLlU C^JjJ^JI ^3 4_jV i I JU>» ^jL_l L-tLx^ ^jJLj_>JI 
^ujLj aj 4,„.^e. m f 1 1 jij—usj j . 4 mi li t Ij^-oj 1 j 4 mi n < 1 A ~- . ..\ jj < ^ j 

4 j i r>L>- < « j i n i ^LtbJLj ^ mi r II (J^ojljij . 4_-c^w^-jJLi cb^jij 5clj_dJlj mi r U 

t* Cr^ OJ— ^ O' (') O' Cr^J '^J^ 1 J-clj-^il 4_CjL» 

^u_j ^jtn" mm LjJ ^ 3j-^vlj 4JL j J— > (jL-S t^UlJLij .(j^ J-« J J i(tlj) 

J£j .CjLLiVl 4^Ijj OUIUI J£ ciup. 4JUS^ 4JLj^w j^>J 1 6 m.A'i 



^ j <i "tll 4,.*, .i.Io ^ «t 4 11 j (jjjjl Juj (jr^- ^ft^jl 4 <^i"i fj—Luj fjj—uiju^X\ ^ i>>j : Blueprint» 



Lj J IjUfc ^^LftJj . 4_3r mi ) Tl 4_it_c-u_j ^3 Cj £ ^j-" ' ^ 1 << ' < "1 ^lII 

{^j-j-jstj Jin j f n 4_jLj3 i_lU j i 4^1-^-) VL-4 (j^J I 4 mi n t 1 n m <j I /y<s 

* CjLojJjlJLI 

j^b^ i Ljj 4_c J ' ^ Lr^ 

U, Lb 

<jl ^jl^>" t n j 1 i^j I Lijj t Lj J ^ 1 A jii U L^^LL>.| < ri h V 1 4-ljL j, o j*C 3 jL-4 
4_jI Ijlc 1 o j'^ Lj J JJLa t . A > c^jij^Jl ^^.LjteTt- )■<<■) j 4 j U ^ *j ^ — ■ J, «a -tej 

«Ljj» _i dJUfe Ljj 4 3fc (_u_) ^q t-oJ^ . uj (J^! 1 J J-^ ) L? V " mi j 

J£ 1 x a d) l_j ^j_Jtj V ! J£ 1 ( a ^.iaJaj J-^lj ^-^J 'Jj i_ojJ I 

J j In j <_u jJ I ' 6 1 j ~~ . Ljj ^j^a -'A* ct-^ j " « t r m 

.(J^LUl Ljj ^ o r n j — /j-a 4 V a 4 V m 1 J^jjJo ^ Lj 1 $ \ a 

< <-LJjJiJ Ll 4-Lcu.Lr.u JSLtfu-J 1 a I ial ^w, jj>-Lj ^y.r 1 A \ <aL>> J^ Jo_lJj-J^ 

4JL xxj _Ll.u In^ t \ 4J1 l^jjJ I ^u>>j— u 1 <a h l j . CjLjjJj-SUI JjwC 4 — , .l ^ \ 

t_3 j-*JJ . L^jljLjj J o "i * j j ^L .« C L 4 jSLi I <j Mi<i\ 4 j m a^l L** V I 

(j I t Cj Lj j^J 1 ^ To - j t mi 11 ^IjlLjI t p t ua! I ^-^Jm jL^_j 
j^b (jrLjji^j (JSj t l^_ajjJo ^JLi^j 4_j| ^1 Cj LLlj^j_jJ I ^j- 4 Lc j* < ^ a 

jl-c I < <i" IjuCjb cijLLujj-JIj ,oL«-jj-jVl ^y,*! 1 (i 1 cj 1 ijjjj^ LaJ 



J-a I j-C j jii'w I^jC ^j^a Cj Ljlj IHHj 1 j 3jj-x3 I $ t n <i i Jaj>j3 (j L> 1 1 iV> 
4_jJbJt_4 Cj I 'm -w JjLJuJ * ^/.j-^J I ^^aJJI 4_>l JU ^j-A c_jj_5JLj JLjwjj ^jjju 

i V> ?i i m j (jl LjLl3»I Cj Jot-ib i £. LLaj». 1 LjLo-I ^ *~ tCLi[jUL>tl\ ^ i n n i a J r r 

CjIjJLSa J I <J-4^- LjLl3*1j . I t^V cJ3j->. (JJv. JU jl (SjLcLs) l_fljM^>Jl JLvl 

Cj|j*AlaJ 1 ^j-A j m< T i j . Bj^olo <bLt 1 1\ A (_3j_*jj . < < I n" j I tL_fl JL>o jf i LgLtfTLj 
Jl->-I Sj^iia Cjj j r I jj CjJCjcj Lx tiUj J-j—aj i3,.l j a SjL-lIs V 

I j ii^ I JJLC ^^u-jJ I Jub (j? jJLjj JlSj *(Jj^>* (J^ 3jJiio 4jLo ^Jl j mi i ! I 

^ mi 1 1 1 j 4j^_jJ I d) Lo j_i_u j»« ji^£U I (3j-^ L^_i^ jl>- V mm 1 1 cjI 'm -^tLe 

i ^ *^ Cj I 't j ~»J ! C mi j !j . U J tjt-A V JU Ljj ^ J V "i i n*i LLiLi-ujj j nfl 
(jl (j^o VjU Ljj iilt'i i iM CjI_Ll>J 1 (j r> * j ^ . (J\jjm>jJ1 ^ >inT oLLuij 

UI J^JI (^31 3j_^l_^ c-ukjo L>j (jUa ^ Vojj tcrGj^j ^Ji 

n "i T I J£ Cf "i jtj . J^LlJ! Ljjj£ j! Cj L-cj f nj } jjJ ! JUk? {y* *j y£ 
^j-A V Ju Ljj 1 * j ^ 4_Ll1_B (JLi^L-cL^oj (JiJLl^_j3 t Cj LLj-J Ji j_J L» 3 j j n "r a 
I ^ i t i *^ i Jl-ljvj (_j^jv- jj-C 4 n "fc» Lj Cj Lljj Jj^-lJ I J£ <I«,mi ^ Tj . Cj Lj_jJjj-_J 1 
Cj Ljj j j_5x 1 1 ^ j 33 . 3 Jo Jl__c Cj 1 4 uu ^j \ j» o 4jLj^La p * ^ 



'H 



■k 



Loj «LcjLj c i 'y t <r>lj < ** i * f j I <jt 4 o KU <"i*t JLjq 
J£ ^ Jn i^JU^. 4_j_A>LgJI 4-C JlJI JJLA 



J-tJ OjJj .Lj^I^A^j Li^jJ^-uj £JjL Cr* O^J^ ^ l£ f»J .4^*KJI 4-;3 
j^Tif i n*1 <jl t-dJj * VLtojJ £jj£fj (j^JI J < " < t^i 1 ^ I 1 <1 "i^ JJ2J3 

• J5U <_>>U. 

a j j "1^ O^LiLjlj (^r^Jj^L- 0 1-4-^ t O UI j j r*JI JL>-^j (jl Ji9^ U^ 0 ^ 

dJLjb <j? ^jLJtj <jl LU Jjb i^jJ^Vl pljjrstl CjMjLi J-u9 CjLI^j_>JI oJufc 

<-iiIjj — A ' " ^ 1 Jo-oVl L3 _ 5 LfJjl i"<i "n 4_ jr) i>< ♦ 1 1 3Lj_>Jl J£ ^jLj <:^^_>. 
ijufc jJj \— tTu.*j <g J . j a c_jLJL^ I aLc (j^ **' ■ '-^ 4 m <y_rc-> ^ f "J 

. (( Jo j)_L->. )> 4-4 

cr^- cr^Pi S-^l j' ur- 1 ! ^>^JJ u-^i-Ail J^tj .LiDj ^lc aj^J L* 

^ 4jJ Jj) 3j (jjdl t 4jjl j^JI K j cLuJlU ^JLlJl (j^iLdJI ^r.-"n V 

^ ** «4 



\ (ogjugagjS 

. 4 *m j 1 1 £y& «^1 h" >V1 



^ \c l usljI J «3 (^a-j^i J^l 3w ( j 4 ^1 laJLll J} L>- ^ Lc 3jj 5JI 

j ^Ukill JJL^j ^1 o I jljI! ^LlxJ >U I oU_iLLU( _ oU^Ldl 
k;! ^LiJI j t — .^T oJI^I Jiij .cL^JLJI Sj-^-jJ fj>Ul fjj, r< t j\ ^ 

J' 

Jl 

<l m^j c^-^J * ri "1 < ii a uLx>- j^^^Ja L r <T«£j i 4_lLx_>. 4__iJ 1 4 jjj 'K U ji-^o'VI 

Lj JL-jIoj lJ^—su iulaiJa l_3j^_>> 4_itjj I /y 3 SjJuaeJl L^J jjl (j' m ^ t 4_j^__j1j>o V i 



.(jlSL*^l Ijuk -i>^j I^J-oJw jjjjJI ^Jb tuLJLa jl ^ 4J& <jt * ^ < j « 

^1 .(jrOoi j .jmj tiUj JjLfl La ^Jl t L> jJ jJdL^II t^jOJl 4^ tJui^l 

Cr* 6>-^b 

4*jt^oL>* ( _ r fl Vffl JjJa La 4JL>-j^a LJLio ( t >m>'^ 4 o t (,1 ^jJu 43l j cJaaJI 
ij\ (jyi^ U <i'<^ a -3j mi r 4 < d aL>J I j (jr 3 b^.j a ~ * JL£j t^x.Kj i"i 

4 1 ( f p j <> <rtl ^3 JlcI i.h j JJ&LLj (juUjj-A (jL^J . j^-jJtaJ I ^,LtJ 4jLj_>> ^yjj^j 
/CJtiJl t_xxS^J (j-ijJU clJISLa ^rjJSLjlj^ JuJIjJL? Lot .3 JUJclI. I CjLjY^JI <y3 4jj jJI 

cljjl! fuIjJiJI c_JJLJU ^ MT ^ ^jL^ ^jJl Jj^*uU tJujj-^. cdLiAj 

JL3 mi (II (j^i <i ^^y^ 4jVjL^t-4 (j-SLJj *4jljJ^^ jJjLstj J^jsbJLo (jL^ 

SOjL^ L^j_fl ^jJ j-otlo jjLUil t >i>£Jl ^Jl ck>iaJl * " M "jl L^l CLxA 

- ' ^" 1 1 g.1 c 1 1 1 

tijftJLjJI 4_oK t _ r fl cjI^_jloL>JL! jj_i5 4l ml i n j j r ,oJl <,** <j i ^_>lj jjj_cL ^j^*^ 

J 1 <i*( 1 11 a ^j^c_j| j <i mi U Jojln Vi>l 4 i r"ij Lo ^9 m^j "1 ^.j — CjL^o^ t n^a^j£A ! 

^jl (j-* j-t i r> I jrt^>iJi (j\ * W ^>M ^ ^J^* mj^j^^JI ^IjIj -ij-ill 

^Lx>- ^^lj l-Bj^u j i rit ~\ \jJt (jr^J 1 3j j 1 1 CjLu^j>J I JL>»1 ^j-l-u c.^ r tl< m£1 (j^J 

j juu jl>.I Lo I jj>JL*j mj^>- i^j-dSljljJaj *o^) niUlj^ njJuj^ ^ > c Lo 1 1 T I 



jl» WtX oJjjjjjj ^ 'cS>aT jJtjt3jf ^juUI ^JLJ! U! 

^1 SjUI j' gul.c»! Jla ^ r J>^J • IUj „,i Lul j o j < 

La JL^I JaJtL i -ilj-flVl j^a 4-1S I JLC L, j 4 4j1 1 j > *j JL». j_<s jJLu 4 t L 
^JJ <_jLLx». ^ M T jjL« ^j-fli <_ . I Ju>* j-J*- LLa Oi j (jH 3 * 4 ^r" m i »1 

S^JjaA U Jo* ^1 IjJL* Js? 4_J* <jK ^ 4_jiJ 

j i m I i ( j^-<u L^lisJ ! j^fl 4-uljj CjI^jju <ili!ju>J 4j&jjjLA 4-uLij*j^ 
.«4jIjjJ| frLcic JlLc I <il^w Jj^lo j^jJ (Jib ^(jru« 1 JUbj . LgJ 

J^A* J ( j^ ( L^^ c^l J-^ ' J-fc (JL^'i 

jjkj M IA c-u^joIa jUa 1 ~ i n j "n L 0^ L^-^j ♦ 4„ul j o 
3LpJI oL J^JIj ,i_pJl oUSlSLJI VI cdJj V ILui UJ^I cJKi 



Jj^Sj fjjj-sc^i £-*L> L4J 4Ji£Lo^3j j tg^JI Ijuk <jL£ : 4_jL1^M du*.\ . »U 

4JI i JjJUljJI J 1 a y ,jj^_3t_^ j^oLj^j 4j I jjJ 1_B . j-iw 1 (jj I qJ* 3Ll_>JI 



LU flj 



. 4 o o i^>d 4-i3 1 ^iii^ CjLqj)1<l4 _ CjLojJjlI I ^j-A ^ j ^jfi "r.a 4j jj ciJj^>JL 1 <j t jj^ 
^ rt " 1*> j U mij t JlLc Cj L_a j_Lt 1 1 4j^iaJj .ciJJj ^jlL^a J* ^j mi -i II ^<u-u_J>Jlj 

(j-a jjjf SL^kJI 4jj5[3 U^- Jl j-« .<TL 4^>Lc 1 JLA ^[4] V (jL£ (jSUj . Ll>.jJj .ijtl 



: ^ * i" ^» * ^/JoLtlu (J.<x tH '''V-^ LaJLuij iJjloJLj 3Lj_>JI i', ('r t u j LaJLuL 
^Las__u ^j_tJ l_0 <j! VI * 7r 1 d.l tlj ^j^ij^I l LojJjlI \ ^ljj_>-lj ^^-jl J J^> tl (J t mi T I 

. JajlU ^ j^ajJI J£ JMi- fcUL J___l t aj_OJ 

* ^-sl j" r I ^-_2t_c l_>Lj_/V ^ ) 1 u j^j j|^_CJ L ^ o 1.11 ^jJI _dJj i^^j_<jjaj^_* 
l__j_ju 4_LJLjl_> 4 t*i 1 I o tr\ <i*i * j j a 4_Lj_d 4J ^. <ij_ aj^-b 

( ^ ^* 3 < ii^a^jK \ \ 4_J3__JI ^IjjJI (j,£ (^oj-StJ j tVill Luual . j-j-a^j "m t iJL 

a_u_ J-tJj . 3 j <o 4_iLll ^_Lc Ju^J 1—4 __JI 4__T LajIj_Lj J_u_u^ <4-J3oJi a 4 c_Ju 

. 4_jjl _|jo_3>jJ1 1 M^.aj 4_JL_>Vl 4 o K I T Ju_d L_j^_a! ___b 3j_u___JI 3j_o_JI 

^ys j ' ^ ^__1 ^ 1 d m (jl (jy-C (jjjj nittl j 4__UI L^__ j[^_>- Juj ' " .'^ 

L^-iil iitii .(5S RNA (L> -1 o Uj) L^JL dJt^jJI cJaj-Oj .(RNA) Uj 

(^-£1 4jLulj Lt_ a 4J jJL-Je-o ( (J»J— Lj _p-L_«_>.|^ oLljjj^j ^j-a 4_Il_> L_aL_u>q 
. i_j Lu_j ^_JI L_ CjL_Ljuoj _)1 I ^ " <i ^ a 4 Ll-TL-A (Ijubj t ^ j___i j_u^J I 

Jjj_4-__J j j 1 4__.Lu-o 3 jLcLj * ^___j L___! I l_j j /^_Lc_ (jy-JI cIjLujj^jJI j 

4_oj^Jo ^2A->*-Jlj *J-*-l CA-?^^ 4__j^Jfi3 jJt La _/->J>^-l (JpS t jiuJ 

it__L_Lu_jJI (j-ll Q^j>-LL5_j 31 ^ Iri 11^ Cf^SJi £J * . ' ' " **" *^ l/-"5>-aJ^ 

^j-a _/__j_» ^j-a (J_l__lj c rtlLjj 3Lx_kJIj .SL^laJI ^1 L__o i ^1 " -*Z CjLo_c_>jJI 

. Ujj oUjjj^jJI :<__LjLq-jSJI 
4 j o 1 11 ) La _ t-Jjl m tlj ^j^ij^I ^ ^ d rt m 1 1 i3l_j-_*Jl ^1 j a j^ll j j__iJ I Jputi 
- (k ^juJL>Jlj t^Jl mmVI *^ 1 diTI i l_j L-A jJjlI I LjJ (Ji-CJJ *j ^trt U 4jU OjP J »^ j) j <J I 



jja 4 j j 1 , n 4 *Uq Ljj ^jV t Vjt ^1 o_a Ljj oj^j j I (jSUj V$ S ^^«Jl 

<L2bjJd (juijJj i4 tr\ \\J>* f. l_> 4. j-£ opjj--jJ1 <jV i Vjt ^1 JjJI j-A 4jrGj^-jJI 
"i^l Jl_5 Ljj <jj£Lj (J J "'U o -4 jJL-jj^ . 4-3 Ju 4jI J j* < n m 4— Bjj— *— >o 

Lu I L*£j ♦ SLlj>J1 t lnj-v (jr k. LlfcL) U-wij {Q-u*j JL3 l 

!j\ dJuIjJLa £jrUbljj <jJLlA LoL*J fcillj JlL^J 4jLb t(Luajj j-uaJ C-ul^ jjjjUH 

♦ OLLuJj^J! JuiJ ^1 L) j 

jMj jjfc UjjSi . I t. a OrUJ^U < rt< inti <LjI J* aLL ^ji liljJb V i L_#j «j (^Ul 

. Lajj (Jj^-j-oJ 4 j 1 n <tL) o-^JL^f^i^ l£ i * Lflj^j LjJlI 4 u n 1 1 La jj^cVI 
4Z4J5I ^i^- Jj£ 3j-J-i-u3 ^cjjL^jo 4 f.« g >■ 6t ljj Ljj cJiLv jjfij . 4 n KU ^at Ljj fj\£ 
JjJLjloj ^n«Vi 1 Ijufc Lliflj (i7 IL>> i Ljj CjLjjSLa <j] Jj i Lla ljj j oUJj-JLI 4 m 11 jlLi 

Cluu Ljj «.Lili l_£Jj^->. o' . 5^_iL_j-c jJi^I 1 ^Jjj^Lij ^j-u-Jj i ljj Cjljj£La 

j j r 4 m nj 1 n n o^ ^i^" mj iO^JJ^-Jlj LjJ c-a^LitJ Ljj t4-fll— u3VIj^ 
* A^"J <- ' 1 lnT> 1 mi t dIjj 4_u1 JL» cJuLta^il o' ^ T ' ' " ^ i4_jJL>JI Ljjja-i 

^1 5UL«jJl jr^l 

uiJLL&j i4JLi-upl liilj ^>.^1j j^JlII (j»^_Mij_jj^JI i Ljj ^jaj 4J_t^La 4jJ . Ljj 
(j^Jj . <j-L^J! 4JLi_uj 4-»jwjJl! 4 j uflVt (J^LojkVI J^_3eJj j 1^ ~r~t t n\ Ljj ^q j^JLus 

J-L>o ^1 (j-^Jj j— s L_*_£ J < t < -j o I gjk**' "'j - Ljj <-fi^L*j - ^^^jl 3>-^ ^ j 
o I j^jU" > <ij 5^-5 A$ t o ^ Ljj cjLljjj>> cdlj Lu Ljl>5 L^-Lajjj ^jJ^Vl cjIIj^JI 

O^ ^J^^-^ rt j t 4 ki A t (_ r i£> (J t" (*(lj ^jt "W ^jtr>*( < nj 4jJ jjj t Ljj 4 i < nl r n i j f JZ 

. (j^uaJLiJI o^a^IaJI ^jo La 4_olj 5j-a J^ajj o -3 ^' 



k _ ;r Li LgJj JL9 ^i^. ^j-u-tijGj VnlfT j I f i ^» I 4_)j-lj1 Ljj CjLjjj^>J mi tti 

w j" *" La Ij^u^ tj^j^" 4_a5>jJ,1 aJUb Uj CjLIjJ^k (j! *4 Mifrjll 3jLjJ xjLuJ1 

l>-*J (>* t^'j J- 5 ^ Cr^ 1 U'* jIu ^ a 0^ Lh^ 3 LT^l 

*P) C^^i^C^ ( 5s *L>"1 J 10 Lr^^^^l 

JLju Ljljj— <j&Lc (j-LJ^L> ^HJ^ Lr^J^" > ^-* 4 L- 4 <^*^J (jr^ ^-^J - L^J "-^LlA 
^Ll (j4J^L> *J ^ ' " ^ ' (J>5^^ J* 4 ^ 0^ LaJLi£.j i^pajVl L-^^SU Jf^^J (Jj\ 4jI Ju» 

'^^ ,<a « 4Jufc «j^jjJI _ CjLuL^» 4al^. jJLiJ 0->L^ La i_Bj-juV .<, << n> Ift 

i L^Ll^ ^j! ^jJl Lo (-^jju V £>3tJJ * pLuj-^J! ^j^a 4jlL <LiLl ^ 7i j t"i OjL^ La ^aicJ (j t 



. (A) 4j*Jl OUSlSJl ^ (jVl Uj JJJ Jfi Jju (^ill 

^^Lts . Ribo-organisms 4_jjjujJI_ oLIjISJI ^jJ 3jj .< 4 K o (JJLaj 
t »jj }LL>o _ LjjjL^ LLa^ 4jIjjJI <lc 4 j o mj L-a La jlLc <-.^ ^.1 jJ 

I 4_Jj-5cjJ1 c_Jj_L-uL) 

Uj 3 J J J..>- 4 V i n't 

^Jjf _ lm j «jj I j m « n j mi 4_i_j_£l a cdJ j i _ jr j9 Lao i U J ^ i n 1 

1 4_3_j_5jj ^ ^ ... ^^SLj o? 4-o_£LU djLA ^ylc <. , y\j .(Proto-ribosime) 

i<_^j^jj>. 4j^Lj 3j^a J£ L^j l1Ll>iJ 4jjIjj 1 V i h i Lt_4 ■ ^j^-**' L^jI-^ t^LJLj 



i Ijuk Lla^j w i4-jjlj|jJI 3^ n Mitl ^jLj3 i(jJLllLjj) . 1 ^ i n <i i 4_jj1jjJI &j <_Jii T I _ 
4 m ii J_>- 1 j ^juu LgJ-a J£ iL_3j^>- 4j^_i ^yi CjI <iK ^j^a L__LIij 

4 V ^ j JL-_ CuL_ L^j| i4jJLaL__ll 4jl_>»yi S (jiuju C_jL_ ^>j?J t J jL P 
Cr- cAh*^ j5 i^L- ^uj jl>^> Ui*] *4-l_1 J 4_^j ^ ^jWij i Lj>tH^ 
' 1 ^—9 3juL_Ji CjLcj <^itl ^j- 4 ^ w ^> ) JlSj ♦ ( 4 I i X 5^ j nrj) (JJjjtj j^Jfc 

O—— i Lj^Li^j t ^)_4 £j-u}Lj 4_)j. mi a jJtjJlj (_j_>jV! Coi jj^c_u_J I <jl jt_i_>ljJI 
4 J-_j < j T _ t_>_ijVI c__>_ 1 ri j o f <j VI L_jJ J-^J— a -i J^tJ .^jLoj^ 
JUJL_>Jlj C-Uj iSLJI ^^—Lc CjL-j a3 "w i4_L>.t u 4 i_> 

_>_>jV! ji-ua/ UJ lc SLj->JI ^jL- ilj-b Lu^j .{j^ijZAlj jjr^jijj-^JIj 

mi r j^— II ^jIjl— i— 4 J i^j La <>i tll ^j^j^—vJI ^j-* ^ j_>o i«____Jl d_>ij 

<j I J-q__>J>l (j-<a-— IjL^Jj i^j_j->J1 «trtj "»tU 4_Lo Ju>-jj La J_Lcl 

. ^ ^ t jjtritl j U— I 4 t uj__ j j La jJ^J 4Jjj i .< a 
^jtulaj JjLtJ LoJ__ jj_u_l!l ^ 4_13_l_o J_>u Lu! ^yJLc 

. VI CjLLj_*» (_i. t ii **I*n3 (j\ CJ_uI£LII ^i— JLjA l_ JjJtluUJ . LJLv 5l_ U>JI ^j-A 

i I jufe L_ajj j^^Ja . I j5L/b LqjL j— «aVI _>£Lj ^«J Lojj O— -II jJI * 

j U m j! tCjl m y W 4_xjLo!u 3jL>o La C— 5j ^—3 t_JU_t O— ^ £ — ^ 3 

4jjfl i n t 4_jl 4 41*1^1 4j|jL_d ^j^La-J ^ ly-u ^A^ySt J_J < ,. t m-r ^ I J_*-lj Ljl>. ^ j_>0 J 



Jyi j j.l<tl <j_4 OjI JlJs oj^ Ujj « L«.-i o > LLlJI r>4~n\ (J ^1\ CjI m y\\ o\-* 
j I _ Jtj~a^a £jj £j-4 (J.I.U.! j ^-<i, a <j-4 L)j JL>o JL9 1 il^*4 _ 4j < "lj->Q 4_ti£ 4 j t o "t 4 

^ cry>JI 4^^ ^UUI jUj^ll -Gf ^ o' <^ ^ 

* .*lVi jua 

6 Lil». VI JSLi3 V 4_Li>j^ a_u>_* oL.^ oLi^KJI I d ,> V. ,„Tj o^l 
olill 6^ uy^l LuL£*L JIjUs .3^!^ olS^J oJLa c-JLS I i J 

4_uLjJ! 4 K <" i. U 1 i m n llAj . 4 jl r o j? J * j ^cj-" l£'J l>-*^ 

^ ml . 4j j 1 j->J 1 j 1^ 1 1 ! 4 t inilLt 
Lil£L«J 3L^ ^1) o' ^Ll^j LLiSLal ^o^H^' ^1 
^ - ^ ^ ^ Ir L<-olj < o' o^f i 4_ijt-_>.^>JLI l-u^H I j w 4 1 j j ptVt \ 4^ 

^uj L^-l^ 4 lr>j < « 1 Ij^->. t L^_pSLjJI JlLa Cxjl£ CjLuISDI J j I o' < , «^11 dJLA J^JJ 

1 4j<r cajG <j;jj>.VI 4_pJI cjLijLSLH o'j *— '^j-^j^jl^ o-^ 
LaLoj (j.i^tH o^ L<ujj ♦ 4__ji£^_4 ^< i^lt o-* <£j-& l_t_4 cl«.4-^q 

Jla^fJ 4!uJUkJI 4,pJ! ^L^lSLiJ ^jVl 4j1 jJU ^1 >4 

JUvlj ^ya Vjj) 3 JU JlX. 4_tLx>. CjLa^-^ua^oj^^ liJ ^ ^ V\ mi " CjLoj ?j 

^j^a 3JUJl£. <j^Lu3l 1 ir Mij L^J o' o'* 1 "*} - J ^->-^" fl L^jl im^jI J 

ju^J JLC.I mm! OO» 

oUl^p. oUjVl jf IjuiOh^ (**) 



o' o* 1 3^ ^P 5 i ck^ 3 o-^jJ J jL ^? J-^OH* ^kP 1 ^ JJ* .SjjLJI 

^y^s-uaitJ CjIj L£jJ fjji 2 U .... * 4_I^L_u£ iLiUj 5j*S.tlA V) CjLj L^_uSLJI 
<CjLJI l^rlj^ . Jj^Jo <>*jj (JtOj^-lJI _ LjJ> ^JLc ^JjJIdJ Julj cdJjj i^lj 

^>UL ^jlII ^> Lu I jjb j-*Vlj .SjUJl ^UVl ^ j t ^ 

5j^ ,«,.ufl CjIjJulu - 4 j njjJl « Cj Lj^-oj>J I )) Jj^vj <LjjjjLJI 4jI£>JI aJUfc p r J j 

SljJjl Ljj i j i n T I Ljj t J- mijAI Ljj :d >l n >»ll £jL». Jyi 1 (j m rti L^—dljlal 

L>j ij^iLuaJI 

j j 'n JL9 L<u i ^oIaJI ^-3 (jlojJLaj) <j>LaCj_IL>»I Jl9 Lu! J <i "< «i (jl VjU I JLA Jfi 

3 j .j t U c— )tj j i <ifi~\\ fjji VI « "-w! 4 U j i m i T i o I j j f hai 11 ^j! j i "t * t (j? t4 mi a-iTI 

«GL jkat ^ l jlJli i 

(j^Lol LoJUC 4^«jJLflJ1 Ljj CjLjjJ^ Ljj jT^ j.II r< UrT ml . ( J-u^j 

d )L>.jJ Jduaj JL3 t^Li-v i4_ljiojV1 Q>iJ jjV (^Tl j I 4-L>>l tl ,\\ ^uLuJI Jjjo 3jL>> 
^ 0^ ^jl j-j>JI 1^ j j mM^I ^LLa^Vl Jli3 C jifl t a_f°W« ^1 5jlj^JI 
^jf CjJUkj i U j CjLjJj_>. Ljj_j **<SL.Ltl <"(U^ m} 1 <aj)f j . CjI.m ^Lll tt^j ( (f f\ t j At 1 

4 j n t (jai^LuJI JU_>o i^llt-v. Jl^ 4-ul j > n Wl 3ju JL>J! 4j^l»Jt L^jLu^La 
i 4 j-5ej Lol «CjLo^jlLJLIj CjLJLALx!I <1u j-^I Jiuo 1 1 g/3 jjKoil 4£j^uj yy.*j 
L^j^L^] ^«j CjLLl^Lo ^j-A jIjL£ i Ljj ^j-a 4^jJLoj| CjL1jj->JI ^JL^j i j,^ ^ 

i41jLa 4 in '^LU i>J j-< (»1 UI Lj^lZ&LJI ^oJLc l3^L%j _ i"«1jj U Atl j CjLjI t)tl j 
.^^l^ahViMiV 4jjLuo*jI CjLL^Lo U <J5^ o' t>° ^Ju ^CjLu^JI 



jryVt ^iju £ o" £ 4_*i£j arginine j^-U ->» j I Lr laj i £ ^ 4_J<La t oLuLUI 
lt^J 4 ol>M jl— t(J a^LL>Jlj <0 nj frl — i_>JI tiiJjj _ alanine 

^ (jUliJI Sjlj^ c_»L>.jj ^mji'i (^iJI 4_ij1 juJ! L^-pSLJI jj* Jli^a 



l-3 >juj 4 f m rrj ^ j_^LUI jc'i r, n" L^jL^ 4_^>. cJ>L£ I j] < LgJ j k M <Lc 
<y9 Jj! o "i j 4-jj1jjJ| *j ^ «"'T I j tdJL_>.|j Lg-i^ SLj_>JL£ * I ^ m iit 3^-j3 



£jJL>o ijJu^aJl 4JLi£Jj 4_Lis 4_tl tt .c "nj'i *■ 4_>-jI I JLC Lo tCjljajl^ll 

I , t LuL^ IjL^Jj i4_uJl^J1 1 jj^J^^_JI ^yS 4_ja j $ A a ^j-C > i n V LjJL^ 

* "t 
^Intj (^jJlj rf^^J V (JJlIl cr^J^l »1 m.-kJI ^ 4_lj* C.ijj ^yfc LbjL»*^ 

Si j *frlT JL> Jjf r t j ^ j< i U j 4jjJj! i \ 3Llj>JI :^jJu->JI c-iLlf 

^jhtH t^jLVCtl Ijuk ■ U Lu jj j .^Lc (jrO>Li 4juj! JlLo SLijkJ I 4^1a 



J o i C-J I j L^s < j 7 _Aj LLjJI JLj3 i ^ > d c U ^j-c (jo^L_jJI '" 4 ^ ^ 

* (J 1 1» cj Ll^UL 3^ n iiij 




w* 

Jl 

J^LiILi-ul ^LoiVnj ^4J^_c>J ljjux>>t jJa o^sy 



.«l-jI j u3 Ijuk <jLj i ojIj j « „uii» (JL^j . Y i 

l^^b JPb^? ^>^» oslp^ jA? 



^£ I j JL2 <Ut ^jJoj <Jjo 4j£Jj i di L« j_i_^^s jj^£LJ I J i (JujwL) j 

• ^ o' Oj^^ihf ^ O-* ^y-cjJL) LaLuajI (j-uLlll o! * ^"jj OdL^ mi r j 
I >-jQ Oj[> '« -f J ^ *Jjl ^JjI j <i mi t' jlj«flL_3 :Cjl a j uj 3 >^ t 

jrtjj tjjfcj LUaj ^jSL^j^SLail cx^j jjLs j^jIj . LAjuM Sj^-SJI 

£r^l o' ' 'i '"^ ^^li 4 JLlC J j n rt a LlLaJ 1 3jj^J1 Cj Loj-u/j^i JL>^ ^Jt3 

^jLtVi yy jji iJL^j ^iiaii _ l^-jj lui 

. jjJojJI 4jjJo_t J^^-jj fj\ 4 < n j U I Ju^_)j i4-jjI j j ->JI 4J^ «uli (U-v. 

. T ^.^-lmjjh^j£ < rtirt"i)a c—jjjfl 4juIj3 £JjJI Cj 1 u ^ (jj^i Lcjjj 1 1 j,i 1 1 1 
j^ialJUs ij>LalJI 4-*j3 JLv ^Lj (j^iJ ^m.jH p^lJI ^jpB ^L»^' e>t> 6^ ^'j 

i^jb u ^ j jUTI ujI Vi'iVIj i^jjk"'^ aj gi"i!Lt ^ p .« <m La cijlJ^b ^ «j !j t4j 4-4. a V 



^jJLI L^p^ Jl±ju .^^Vl 3LpJI Jl£it cdJuSj .a^^uill UjJi^ 
tc? f.ilUVl *U j -hII f 12 5 j"n>i£ j^JLil ^ Black-Smoker j^uVl 

J! jhSJI 

Primate njJI tiUIi ^ ^j-st-^ 1 <g ;<tj iSL^Jl jjjIj <ya 4 j m. «Lfc 

SLlcjJu 4^aIL>JLl 3jj*£Lll 4 U ri iTI < U j <>JL) La *j t miTI 

.biomass 4jj j >JI 4 KM ry* ^jjo ^ jU V • • ^ U VLj^w] J-»^ 

Lr^- O^-* ^ U^i-^ ^cAh^^ IaIjIL» J-5"J U^tJ^ c^ 9 6' Jf^ 

j^lll SjjjSUI ^jJ^Vl ^I^jS/Ij *4jj1jjc-u3 ^1 4-j^jfcjj *4-jJUj ^1 4^Lwj i4Jl>.Lm 



L^LsI 

(J7 2*jlj£jjl\ r-LatUI Ijuk <jl ^3 alc'u Vj . 4j_j_*_4 a ^ LojLud 
(j-AljJI c^sjjM La I * I ?1 j 7Ti t m a Jj^>- Jij-stla j jloj ^jj-^jl n"i a t^_>.L 

4_^j! ^ 4JL>U 2LLJL-U j^c L-ul Jl3 LLjT ^ jJI 4Sj n^fl <jf ^1 

JUutt 1 Mj-fl3 ("< l^jJL)! JL9 4-C ^ .»Ajq dJLAj iLjl«Jl 3j>J-SJl £)J5 (j-IT <3 i J mi ii T I 



I H, ...c. 



£-a ^^JaLu 3|jL_j a ^3 ^L_£. ^jjj j I a ^Ii_jL_a JL_Lo k ajj oj ( " < i >»j aji J d 

li-ll o i o 1 4J^L_<_u ^ya LjjJljo J—S ^jptjj . 1 o ^ o > i n -^Vl Cj Ijj}, Lo jJ I 

"r- >j . 1 o j o (j i n "wVl 4 j r 1. t mi U c-a_>L_C^JI CIjI j lLIL^^ 

La m i "i I 4x.Ij.jj CjLcKJI Cj-^Llj iLS^i ^lr ^Lc ^jaj^W ^Vj' JJLH 0 " v *JJ 
u-b^JU ^SbiJI Sj j i ^ CjLjLl^ :<(^LaxU CjI n^La» 4uLj jjc£jj JjLJ?i"1jj 4 j o > nj 
L^iiwl Juj La ^j_aJ 3j>LcV Ljj^r a LjjjjJljVI ^j-uSLjlj ^jl ^3 Cj-Cjj i u >VL 

4 m ^ c 4 o V <>> 4 or Cjj_>o1 JL5 ^-Aj . ^ i <i 1 J_Ja_£ I CjI n yl\ 

j' 1 c 

^ n~ La J "t r J_<_uLuJ ^jl (jr^ 1 ' 7r i tr\~A Cjj i "i -^Ij i 3jL)JU>J I i n "wVl 

4lj U 4_LkjJJ jjjub oiloj , ijrGjjjj L>_> ^1 ^j^JwVl 4jjL4- jSTJI jIjII Jjj ^ "T 
l^I^I 4_L»_i3 jLfl La Lt SLi^JI Wj> o^Mj 43>C 



L^JM^ c^ALc fLc oyi^ vjL* 3 5 >^ ^L^ I j£j» 3 . 1 , u » *V< 

* Ux>Jlj <J^_?tjJI j JL9 ^1 till j Jju^j t±<jj&j i4_tult La jl ^1^1 

ifjOil £±u 4 V, Ml L^Lkju 4_u^LjJI oLlWJI :J1U 

<> JtSLiVl ojla o' ^! <^j-^ ^AJJI Sjl^j oLSISJI cJlkj 

Lt Ll3 . 43jLuaJLL ^JlSj (jA £jj ^jlc C.t^j JL3 Lj}L>JI S^JulLo jLu^Vl tfJufc j! 

jjtfVl j ^iVi si^ji jis^,5 a^^u 2Lc^ Ui c^ij 'o^j^W 

oUIj^JI ^Ll» jlj Ul£a j^uolU ^ ciJUa cJl^ -Gl V| .L^S^J 

^liwl (jLfl t^z>i) irt cr^J * ^^>* .^1 ^ J ^1 

j^fj :4_jJj <>a Jj^ J^'j r <~r J ' ^ t t Ue-Wl oLI^>J| 

ja^li oLll^ji ujl>j jLiJ j^-ie 1 ^ j ; .^>I cJtf 

tjl>^ J^b 4 , „ n'i Jcwj 1 m -w jj! >i '(J^'j ^jji'nTI (jr JLl Liajl 3jjuk)l 

. L*L» 4 n , n;t (j t j! VJ^ 1 Lr 1 ! J^U^ O? J** 



^^^juLa ^1^»- jj^o 4,it.n jjj-tLa OY* ^tj^v JuLa I J-t »4 <ij, La J I 3l_i ^jj-olLiJI < ( • J 



' j-* c-^Luo £>5l£]| J-».j itu^ o-^J ertl J^-aiJ jj_ik]|j oIjj-x*dLujJIj 

jjfc £)L£ L4JJ t(^-k-l *(j-Lit»JI ^i^e, "hJ 4 i mi r !L £tJ-3e_x^ill J—' 3 ) Lu^^ l3>^ 

t M mi Tl j-A j^vVl j i^LjjjJLll t n I mi jJk £j ^jVl aJUfc JL->- 1 j . I $ ia j i *\\ 1, i c. 

(j-C 4 mi n 't VjLc i LiJLjjJa? < U mij ^r^!j_J1 4,J mi I lu T 4 -J 1 ->J 1 oLLiJI 
,4-JLlII aLjlII jrU>Lo 4 « .1 <yr>» j 1 r Lo tl^Sj V 1 1 j Itll S^j-all CjLm ^ 

£y*j i _ 7 J->-3 . CjLLlj>JI j^fl 4-jj) 1 1 4 >r> Ml j-A tiJJll Ll9^x. Lu! ^3 t, m miIIj 

t M mi ^j-a ^j^jjL-a- 'i j j tfu-jJI -ilj-fll (ji—^ <jt JL^JJll j i r ^j^o J Ijj V 4_j| <. ( TiSlj 

j^yliJl CjI j < u j t^l L0L4J 4 'V a 4-C^4^%-« ^j-A jt i I-lIa 1 1 ^_i^_d_M £-A eiJ^ 7cmi a 
^k . 4 i m I a (jCu-u i^y^- Ju^-J La Juuo LiLtil S^j^JI 4J^Lljj i U^k. cJLua-ajl 
^Lul t-j^l <J^j' jjIjjVI q\ C t i "< j JL^ 4jI (jj, V rt" tj I ^jL^ ^^j^vT lIILuA (jl 

6j mi r (jr k 1^ Juj-j V Lo JlLx Jl^ ^jl < " Wlj ^j-jl \ <\ mi!I ^^TV ^ > ■< * ^ I 
4£,^_uJI (JwJUl4 ^ .^j^Lo 4 nifl'v (jja j»A Lcj ^^yJ-** L<ujJ t^l^C^/l JjJi (J^J^Ljo 
LllLo !vLJ J ^ U» j pL%^J! l-Sj^jv CjI^jJu Lu I j) 1^1 f CjLlj_>J I L^J ^4ftj er^^ 

Jyj i i j y J I «LtA^lj j^j ^5tj (^-L. IjUk Cjr l»JJ . Lulj-(l£. jllit-J L}J 
^)Ju*J Lo^o (^k-1 3 jjl^jv 4j>.jJ JLlC 4J ^jLu^SJll ^LlIjJjw ^juSlJujum [£j *1 ■ ^ 1 1 j 



JL->>f jl di I uajj—jJl mJJL-^J ^j-J^J JLkl i n r H 4 ln~»J JU_C f.\ y $\\ 

L^juajuj i j mi i T (j ^gj-jl i o Mitl jlj^l c/V ^\ mn\\ (jy^- (JSi L^jI 3 JUlj Ljj 

j mi jtl$ ^j^l j o <"itlj i4jLLI (j? j3 J^ju-ujj 4jjLu 4 i i n c__i_3j^aJ I *-a f^j~i\ < <t i*ii!l^ 

4 t ini 4 j mi i j ^LjJ3-*Jt (JlLa ^-<k ^^jI j o miI 1 jl^-j^l £j\ j—p-stjifl f 4 mi n i T ^^LSJI 
4 t 1 i n 1 i r* j I ^jjJt 4 1 mi!!j (jL 1 n tVI ^ nln n °\ <jLLI ^ ^ mi*ij 

SljLaJ 4jj 1 al Ljj Sljub LJL>. I . 4jU,I ^ 1 1 u*ij 4^uLoj 4 1 mi / j L^jI mi a j JU_j 
I ^tim ini (j^Jl <— ilj j j 4" .11 ^ ln» o ^jl J "y- m n ^ (jl mi >l ^j>-V1j t^^jl j <t mi 
CjIj j., i,t.j (j-A 4 < 'r < r^i t m La (jLiS t^jl mi )j (^JJ ^j>-VI^ Mgj^tl t o mi ^1 1 <i mS. \ \ 



jL^_>Jl jl 4j^_jojJI 4 j r jSf t jl > j! ^ o <jtl jl y\\ j? 2LcLlU jl <j -w 
J[jL>. JjSj . 4_i_3 4£jLilj V i o mi tl ?uj Lr^" ^ 4^1 Jj 

(jf Cjli ^£.j_3 i L_lL»J1 3^j-SJI ^j-d 4_jJ^1 ui jJ-tnj 4j^iaj JL- 4_c <j£. 

^Jl 2L1L 

(JjLua2 cJ Ju idJUli ^ (jjiSLnJl L:r L. Jj . 1 jUIl 3j j_SJ! JUw! ^jJ jr* 

< n ^ 1 t^i^tl J L-£h) i m ^ i L^a Lj < f 1 foj i L^4 1 JLx) ^yJt 1 11 a \j dua} JL-U 



c_aJL_uJI . «3 a. Jd\ 2l-2JL>J! 

t^Aj^la L-^j O^^- 4 " ■*> ^ 2>jJ3 J-tJjj «i£>^ i o mi 1 1 j_4 clljJLuJLl 

( r> tr>< ^1 <jt L^-p^Lj U ^Lojj . Jl_j_>-VL) (J-c-ju LojJj cjIjJuuJL) (J-^ju V t*n 1 1 

(J'» r « J5L>. ^ u*>Lil ?.\ oltlt ^j7i j i Lo JL_Lc S 3 n t, I 4_aL?iJI ^ Jl_aj < rtj^ 

4Ja ^jl^o jja LLi^cJU L»t^p^! I ^jj-i^l i^L-aj^U ( jj^iLJLl cb^L^^I oLj n ^ 

** 

Lo j-cwjo Ardipithecus ^^SL^Lujjj? ^ <a . <o (jL-aji - ^lr 1 jj-SJ j^-JLu^ 
jJa »1 <yltll 4Ji <jf ^ ^£jJI {J y^ j .^Lc <j^j>Lo ^JLc >LJS ju)j 

j A T. (j-^J * 1 J ' ^ * *' q J.J < " H L-uL-u t ^ g, < «o J^jLSD 1 i * ^c^w^a ^ j r. 

^ ***** 

jjlLsJIjj .(jL-u-j^U 1^ ) a i <t miU I g t mi c_j^-St L^jI cr^- ^1 5jm)h n U 

ol^ ^ u- 0 c^' W 1 ^ 1 2^JI ^ 4 ,mm1L 

^ ** ** 

<T< o m7i\\ t La 4 U n't J-lcj . j\y miS?! 4_llD^>a (jr ^ 4^v!^JL (j^otJ OjJ-^JJ^'^ 



1 jtt jjJu (jliijVI qLjj j mi «tl ^^-ijjj :£jJuJI 3j1j_(i J t «*j m£ jJI Ji> jl_>JI (ji^j 
JL>>I J f ijJLjJN- 4 1 <nt m j-A ^1 m n lVI 1 1 1 1 1 ii O^Lj L*jjj *L?~*ljt9"^ 1 <> ^ n ^il 

J-Hsl JL-^J .<_aL^>JI ^ J inti L-i_jL^>Jl ^Ic (j\ m\yt 1-3^ ,„| lJ»-Lx 

^ 1 n, t ^ c^j^So ^1 Sahara desert 4 j nj>aVl *l j «r inti <jl t <di o juljj 

mjJ-iI \ o ilitl ' '• Jls 1 o n t t Ij nj^-^l (Jl g i"i ^yS I ini < n cJ^-C (jy jJI 
4 i d <t ^ JlLo <i_> J-^. m£Jl!I ^jl < r\ j ntl (Jj*Jj .t_»^JL»J( 

L*JJ (^JlJI (ji irijrltl I JUb jlu t Ijj^Llj oV^LuiJ JLa lJlI! 4-aJ3fc». jJLj (JjLk 

I jlU ^LjJLI (j*>j) ~* ? (j h j + tl ^-Lc dtj^ju ^ij ^ L , „j " 1 1 j ^ j H ^Ja ^*_^>JI 

♦cry-* u^>e j^^ 3 c^l cAh ^ 

LlB^LuiI ^jl ^j^gjfc-t (j? L>-. , ^ \ LuL^ tclj Jlj>. La 4 j t T CuL^ L 1^ 
^3^_3lJ I ^jfe 1 « o mi 1 1 u/! (jL^ I <i m \ i Jt> t /0 3j j t us 4 j r, 

(°) * * I * tl 

I I j I ~**\ J Lfc jJI « i^j 1 4, \ Ir L^_>[ . 4_iia j "ii <a CuL£ 4 j j n ^ ij^>JI 
^.nj, t n LjlII 5j— sfcLlb (JjoIjjlJ t "<*tj i 4JjI_Jl3 ^j^a <_j^ *^ 

J-^^ ^»Lh^ u' Sj^i^iJI jjLljiiJ £>1*j W 

cdjl iVn 1 jlt tl 3jj^]| ^ j ; ' ^ ^ 4 j i^>t!l dJla ijLa LiUj , \ <rj t(4^jl i^ill 



I Ju_>. C-^Li-J jJI j^aVl <(jr^fiL^ 

3>3 j-uaJsVt oUL^U 4^*}Lo jA^I j g 3 i^j^kS/l LibJl Sjj^oU «±-tjL^teJ 
5 jt>*^ J>*^i iffi '^J^ * jJjJI J^*^i * <±lf u - u * J-^ 1 L>^j' 

tjr fl Ij j <^ I LgjJj t4Lilfa 4— ^jLc, 

luUI ^sai . Li^S 1 ^„h.ll JS^il ^ I j£L 

j j j ^ Jl^- (JjhSjljU i ^-^1 L>^J ' L^Lxj j J 1 LiJb i ^ jrt t f^L^J dJJJULja 

4_j^Lvj 4^bL>- t j j 5_j_oj t _ jr _fl Li^iL-uil (JljwAji jjt <zi\j t t "Tl djL^J 

tLiJL>> jjU <jJJjj t^jn^iJI (j^ujJj J j r lj_Jl (^^jJLI LLJj ^j! Jt2J , 4 j j uir j 

. 4jUJI (jl^Lfl clJsjJI cdJj ^ ULaL-Jl nA^. ^\ L^j^sl ^ 3 ^ij^l ^ 
^jl^j Uujlv 4_xij (jJL a ^I^j J La j hominids oLjLuuiVi jij^t ^ 

4jI j) Lrt ^ij j^jjpS jLui I n m * I n > ^ t "'O (jr^J t^Jl <v <«TI 

IjJj_j>oj it>j 1 4 Jlju I j 4jjj . ^j^i jLjiLfl jLut-tll ^jjJ] ^y^juftj 

(j^auSjj .^ilLoj ciLl!f 4-flLoJl ^ , t / ^ y vn\\ 1 Ijii-olj c^_lx^x^ Cy*J^ L r J ^~*^^ 



P9jl£*JI 



,Laetoli jlpf oL£ Ja .JJill Ja! VJ «Js^V LJ)UJa tilJj ^ 

^Lot (jj.ui.Ctb ljjL£ ^j! Cr l*j V I Jub (j£Uj i^_>jJ«JI ^ 4_pVi £-LjJ1 
£-0 CjI jJLi I 1 <ij < \"ij iJ^jJl 1 n r j-ij i^UI LL^LlL^I ^jl <Lu_jJL>J I 9 . 4jsL>. 
Ux>. 1 ><a l L*j) (JL^**! J-C- £-*s 4_1£ I jub tt M o 1 «II <jjAJj Cj^j^j ^JlaJI djLiJI 

^ . tf UI jLibl ^ L» g>d jJjj (4_uUI SLl^L^JI l_»UJSU 5 J^loi^lil 

<bj^j CjLLc. JU£. LJ -ij>-J Jjl (J^ *J^r^ tr^l ,' ' j"L>'i jJal jil 

SoljJJtJ Lj&l^Jol Ju£, j? 

Cj j <gU JL9 Jj t( jL-ujyi . L;r icVl JJj^aJI (y* ioKJL JLjJuk £jj tlU j ; l^yj 

rimjt IfliOj '<y>^ 4 j mm oLul£ ^ 2L!>L-o ^ <l«L£ 3jujlc ^Ijj! 

? * ** 

^ , Vj .(robust australopithecines) 4jj 511 5 .,, . ^j^j " —V 1 

4 < i r^i "u a Cj\ j L^jSJj i^Lj_C J^ij ^jJl j o 1^1 1 1 jij-^t f^A jJLuol <^Je-r*J l 

L^Jbj * 4— o Cj^I iri r 1 o |g o r Ju Vi^ (j^aj j $ y JlS : ^j^-^ 3 4->>jj 

jl^j . j^>.V 4_ajL^ JjuaJai I jubj (L-jL-uV! I o ^ <4 c-J)j jlsj . jjjJI 

i4_L-j (jj-iLs ^Ij^ JUjO La Ci^j t^^lj-ijVI ^JJ cliLijlSUi djL^j jJ*Sl\ ^^lul 



^JjJa j-^Jj 4-JjJ1 »b^l \ is> ^3 : *)LA3 L^jJ i(j^jJu>Jl1 j, mi A\ ^JlL» 

o\lJ^l JjIjuS 4j>«JI oIjjVI o>*^l^u ut%Ji\ *V|a j±\ 3 .* V ^£J 

£>-jjLib J-^ILstJ 1 <i J^j) 4jjjc->- 4_-r i ( <dj 4ix_i<a_t.u ^wLgjv. ^T^>-t mil 

^JLI jjA 1 g ^ - JL>-1 ^jja 4->-^4 j., t r (jLfi <j[^ i n "i m U rt"< a ^U>o 

4jj nUH ^^cui i^>^ fjLJl 4JLv j^o ^ <iLdjVI (^1 «^jJ^-olaJI jIjlIjoVImj 

L)lj a ^olfULJ "t 1 <_dLL& (JJ-^J V ln t W ^a[ju1\ j j r i^_ciJ 

mJI ^jlsJLI ^ya jl^o (jj-^. ^ t j^jdJ 4.lulIJL> 

j? 

W «H» 



^jL^Vl g-ljjJI ^ j. J fc i<H ^(^1 4_j_J3 ^Uai .Mjjj-JJ! JU£. Cj^J^JUI 

*^£JI (j <ij Ij 4 *, L:r A Si ><a > 4 j r jJJI (.'i?e.i, i^f I JlSLaj . 4_ljI_>oV! 4jL_lj>* 

Lj^jj^ T^o^f 3L*J3j 

c_jLj_ifuJ! 4_^as_»„"v. jUbJ (jr Juu tjL^ (3a_«-u-L>J! ^j-o J£ jlLc ^ j A U H jIjlILoVI 

l^j * 4 1»-^ ^jJI ^LU! ^UUTl ^ ^L^l lj£jLi LulJLc JU-jJLa 
cljj 3 j k> ^Jl ,v j i^tll 4 jU r ^ ^1 j » "i m>^I ^ 2bj_j*J| cdJ ju 

t Lcjj>- 4_^^La j lr>"w lJls jj 4JaL^JI 1 j njij^a? Jij ^ m ^JjJa L^j ^'ai tj 

j LoJ <r J t BjJ^-AlI {^LjJJI ^1 tUtl J < i.i.J IjjL-J ^J5cU! y r\ J LoJk.lt 

(i! JLC. V i i miJi.,^1 JL^lS ^JLjJLjj t3j 'T rttl ^JtJLII J mu 3jjLj 4_Slj-iiJlj JJ^>JI 
4_ojj»jo ^lc , \ j i^ IT < ii"^ ^ 1 Afcj ^LtoJ ^ 1 mi >) jjX. (j^J^>-^W 1 J ' r 



V (0911190 jS 

^1 1 J t (t\y J ( n 'i" (J5L>- (J-A LA i 't U t~&\ ^^jj i 0jLftJ| 0jLA CJj <Vm1j 

O? J£J r 13 ' l>W *JJJ^>JI 43jl51_J3 <U ^jJI j^Vt j aVi 

. L-j^w ^J^JSJlJi 4_j_<jJ-J UJ ^LjI 4jV i^>> J-J j-SLiV I LoJ -tt 1 1 ^LZLaJU j_A t LlC 

f Ijlc, ?\ .t-UII ^L53j t(^Lk2JI cuLjJI I^KL cr^JL^ 1 

O^lP 3 U3L>^Lij «^^-^ J^J^I ^) f>*^ t>* 

CjI^-^I j J j j r j o '^j 3^ j 1 ^ Li-Lit_a I < < \ W) ^1 tlrtll ^0 t kLojj t ( 1 j) 1 mi fl 

cLL^-miJI <j>^L -^j ■ >o LiJLlA j-j-j-o? J U ciUjj) ^Jj) 't <MJ 

^ J iIjLjj ln fll JJ^J JJ-^ tla£LA j-^oVl Jl^JJ t(L)l 

Lb jJ (jL^ (jjj i^l^lg a 4Jj1 ct^- ^ ' " ' "j^ 0 '<3jlS-^ c>-^ i j <*l^ LiLu 1 i j u 

Lu I (CjLuj>J1 alutj (^/A-i^Lo j-a (j,^- 4-i -w ^gj <J^L(ai uoife^ 

I m <>>La CjLo <;! 1 IjJU^a ^jj^rci tnin>' < l L^Jc Ij^B 4_SjjJo LlS^C 



(^.^Ut) . I^UiV ^jLi r aat ^ ( f VTO _ W) ^J^l ^ (*) 



Lo J 't f. J iCLi\—Ljj^ Mi"tl 4Jo_ouJcJ I CjLl_lj>J 1 n I 'V "1 i <il LaJuLcj} ii tn i "J-^-ll 

<L>Jk 4-jj^ «Ludj^JI IjjJlJ UJ^"' <-u *(_siLlL>.VI 4j>.jLj 4_4j1j3 J-^J ^1 J 1 
^jj jLgTu. (i^O ^ A h -V a £r*-C^J ^ \]/U-oj^ i.a-ll j 1 1 jmf JLsjJLjUd 4_3jL>- 

t J-qju <_ T J-JI C>1 m >J I ^jyJb 4-1j1 o "i a j, V i*i i ii (jyUI CjL_lj_>J I j . mi o <J_<-o 1 

***** H 

^L^jjj <- i » ^ 4J ^]ntt\A f.^j mi ^ j o m (jLj Mg^ mi t \ \ (j*uu>il\ j 1V1 (jt tJ7 JJ 

^J^Jjv. 2 1 jj " * * * CjUu_^>J1 £ JlA j, i V 'i ^j^il t «u. mi T i J 'i c \ <i *< j i <^Jl_£ 

.^ia-^JI (^yLc 3jjJa 
j-i^a o-^> < ^ "'j 6^ Jj^*^ L^aLc J^j*_J J-S_aJI o! 

*> 

j mi j II jljJa! l>-> (Jj'j-^L^ ^ J ^ t-iLii V j— a I 1 JL^_3 ciilj ^ 4-1 j j mi a 

•* ** *• b ** 

*• 

>. t^-^l^-cl j I j mi j 1 1 -ilj-sl «L_u 1 j^J 1 j j Ij-iii! 5 j o ^1 ^^Ja (jj^ mu 

4 < i^j^-J (jr 3 <i\ Jl_^ ^j.j! j o mi 4_jJL>> Sl^J (j! w j*-\; " ^ ' Lul J .4-jjIjj 
i mi j ^>-j <^i 1 oj^-c Jl^ 4_ju2l_j j_J I ^jub (jlj iSljJjl 4-cjjJL« ^jl mm[ 
^ 4 mi M Cj-^j Jl^ tS^VjJI (j I ^"1 ^ 1 J— ^ Jib jJiljJI JL_jJ 

1 J->-| ijr JJ (_y **<"»■ ^l_JL3CJ V Ltj I S ^^jlSLJI IjLA J J J J Ml < flj^ . 4j^-tfllJ 3^ f » I 
^_3e_3 t4 q_il^ 1 1 1 CjLlj JuJI 4od i.'i ,ua>j-Ajl (4jjJL>J| 3\_i >1l l-iS-w. (ju-ujj'Li.njl j T 1 j-l^C j 



^1 1 \ V " < o I j *l£j '"i j fO^Wj "l-j > m Ijlj 4j1 ^j^a ^c_c^J| (_yicj * lij^l <* u 
(j l lujIJ^ j J jlj ^j—J 4jt_£ t <L_jj (fj.i j 1 1 4 *< ^.fcij„r^ 4— J O )L^j 4jj mi j 4 <i j <*i> 4 

«jSUj ,iilJjJ c-tjlUtl 4lJo u >m o >■ "11 3_iLo 4_j ^psj-^ ^^-3 I ^ t irfVt 

^1^. ^jl < d i V 3jj)_(^r> <\ ">o In ~ t k 1 ^jJ Lup3 t L>! t "w (J^ LiljL>- 1 oj4 

ijr £t CjLlj_j>J lj . ^ >• "'^ 3 jl_x3 ( ^ (j^^j j-j,t i (jL> 4—jJi « m 11 4_?tJj mi T I 

.(jia-j — o ^ "I I 3_il — 4 j_A ^o-^-jJlj j jl f m 1 1 <L-2z-)j — £JI 

^j-c-^j jSLuu 4-Jj"^ 1, 1 t^j^jl i o mi 1 1 A * ' * * ij\ JL>o LoLoj ciJJj j" o 1 4 tSjjj i^tl 

oUs^Ltil J-l3 ^ L^jjJ (j^j - 4jLc.jJ1j ^ 1« UH j 4( JjIj^JIj t 4jjJm jl^JU 

£j\ i )l jlj ^ 1 r (jjJj-J ^j^il i o mi 11 J jlj ^j! * ^— tl > J t rrl"l ^ La j cLjS 

JLJ ^^j-ic l «rii 1 L-fl JLlc ^j!j^_LxI cLjJL>- l <\ \~t g LoLcj t^ycLo" "w| mm 4jLu^ V 

jl jL*-tiVl jl^jf jJLi-a i^jVl oU1^>J1 4^L>.Ij 5j U j mi U oLil^-pJI 

' ^ j*^ jj ' -*" « ^jl (J-OaJ 1 j j "r j Lc-« /jL^ l^lj . 4j j J j^jus CjL1jj>JI ^jl V J 
4_j>* ^j? 4-_JLxj>J 1 4 jt <i 4jJl CjI o j U " II c;r b 5 j j t (^11 (jjL> <il 1 L>^^ 

^cSLa t^j^il j o mi T I ^ * ii -w. j ^jl m I ^ Hi-v. tj-L_j 4jULI (jrtJuVI " >.! 
djlj j ii "d ^jJSLoj ' jj ' ^ " * 1— ^ ju-c. Ij j"< ^ j— j-^1 (J-2— 3 j j ^ £j^£Lj 

* 4B JlJ I q Jl^j ^jJi 1 t <t mi T I ciJj \ i ii j i ii "i <j I 1 ^ inrti Cj Lg-ilO.,! I (jr £ djj JUt_a 



("M< JL^a t dUj Cili'l jjj .^L-o^VI JU£. ^JlU 4±J^i=Jl <_j^wjjJl 4-UjljJ 
I 1 j ^ ^ i La i (J ^£Lj j^o VI <j U jJi^ I L ys \j 1 '°l I I jufc ^^fl j i 4a-0 L>- 

3 ^jj ^^jj :4Jl 4jL^.V1 S ^IjjJI ^jU>.f jf ^IjjJI j j a a 




<> lOJjj^lJ (^jS/l 4JLLJI vj^J* t> 



O? ^.Jkj : dJ jJL ^jLS 1 <ij'^ 4 o ^ U JoLUl l£J-->J (JJjJlj ^j I j_iiL ^ya 4jI_3j Juu 

Cojj :>. j j j a jJ j-jj L) O-i i i_u ^ mi "i t m 4 (___3 Jjj 1 >- (J o r c. L_u 1 ^^jjS 

(j-aj^cu (jrul <^>ll i ^a-OjJ,l t j_x» JJ-C ^^JLl £j9 j i jJlil (jr _9 doj **< < n JLjj-jojj t 

, alkaptonnuria ^jjjjJLaSJVI J>JLj ^j^ j j U ^JL> (ju-jJj jjU 

i J-i-o Loi I <-_) L^-jJ I (J-lvfl (j-ojJ, i I JUfc ^j_a 4 r ^jlo i j-c L> ( jr J-ojJ, 1 (j^i^j j 

c*-*! O^ J) "'J ^---(-5 T o '^J ^6-^>J 6^ L- ^^-ji l>-^ J^U 

L^a (jr^ J *jj t » 1 j ^ i t (J-ojjLjJI , \ j r Jj_<_uVl jIjJLl oj-^ j' ^o-3e-A 



j!j i lj^JL-t-3 I i i u» ^--l-ojJLI *i^J-A JL-Tw f ijL£ i W * ^ ^j ,4jjJ-?L 

jl^.Lj jjjL>- I jla ^J-t-^v. *^3jJ,Lj LusjI t- m t-ol 1 1 n aL>. <i ^IjlIIj 
^lAUM ^jj|j 0 | j^.Vj ,U1jLi ^j^u3 4.K-UI ci^l^ Ijj U-iia jjCfl'tl 

Cj^?L>JI 4_uIj 0 ^^rrtjt jLc IjiLAj ^^J^l 4^wjjJI ^ 4jaj-<i-C Lr l»l L»l^ 
4^aj-*-C ^LLjT (jrU ^Ijj L$j_e CjMjLc j_jj I ^ <JuMj l1SIL& C-^\£ tiJjo-Vl 

Jj j T I tj-A La T j 4J1 3j — tii c j_j — ui (j^j l i_^3 ^ \ 4 >.j jJI ^j»^ 

iL £JJJJi_£J^1 

O- 4 d O^J •lH^ (l^^^l 6-« ^-LLlu-ij JJ--4-J o^ jJ.1 

jj^JiJI jjLfcj a-e o-ojil (j T j - * j . ' k JL-^f ^jjJ 

jlj I (J J m"j^ ^Lf-Ij 4-_SljJU--3 < jJ j_l_lJ I jlSl^Vl 

iJjLuo jj_atJj-_>- c_ijL>o L-fll mi"-?1 1 Ur ) La, 1 rr 1 1 1 1 iht'^ (JA-oLjlj <j_Uj J-^ 

^L-5jJlj ^--l^-^J I 3jujl>JI J jLLc 3 .v j a c j mi i t cj ! jJL>JL I t. «l^vj j-->-L-i 



t t l» S IX ^ 

p V J i I m * a LojJ-*! ffp-hi lA-^ I O P* 1 O^J^ W OV ^ t, I J I^-bV t JulC 

j? 

( r ^j_aIdj-c (j I VI j^^Ltclj^ ^ tti\j — Laj (jy-lc t " < »1 i ^ ^ * \ 



J' 

t^jJUiJt e_)jL>*Jj i4_3LLaJ! jJ^J {jr&£ : 1 j n j mj iLj^-ljuj t LijI j o JU-u_j>J ! 

. 4_L1b (Jj^i SL^LUsVLj _ CjLujj^jJI jt^j '< t 

J^Vl ^ f4<<\j ^1 *UuV1 

((j-uj^JbLfe (jVl t j n ' "1) ljL>- Sj-Lt-i^ 4jj3 LjJbJ c^jj JLj^ m A 4-j^^ ^ AT Y 

4-<-ujl miTI 1 $~ ^3 (jLb^>. (jL^j t3j y mi ' ^ * " dj^Lv 4jLi^j 

^L) . (J7 _^ 4jj_)Lj 4_i_uj Ju<a ^5 jL^IL>.Lj ^ 1 i II < \ ^ j r» j ^ ^ ^j^a 

4Jul 4j_uIjJ uJijjI <^>o ^j^o o **n L;r JL^ 4ZLLjI 4£.jjJLl ^jjlajl 

4 n mi a 4 (jL^ i jufc tjf VJ .Jpljl 4 t dLw ^ LaJljlj 4 "i i mIjJ 4_t^jjJLl 

4JtSJj t4 j I mi^ JjJLsc-a (j-Aj-l J-c-C^ * 1_LaL^ ^jir," jl (^J>J (j^l (^j-Aj) 

{jjti 4Jj U ATI c-uJj oLj-LbLjJI ^ Lc-jL) (jl^j .4JLukjJI 5Llj>J V! 



oi^j ajuiu .m, n l-sjUii ^ <>£j a^uui 

^jLJLl L&jLc JjtiJL» <j,j o ^Lalll jL^jilj 4-y.uU.t ^j~a 

J' 

ij^jL^J ^illiJLl JlSL^Vl JJil J^JU>J ^LSLoVI cr3 J^>J ^1 lij^L, 

. 4^*iL£ ^>>3 (JjljiJIj (j^uLtili ^jLoI 

i" t i ^ -tol j tpl^.If ^jl—^ 4\jtf> CJj <w 1 n I ^>J jJ I (jjl JL_>- ^3 4 1 f <i 1 1 1 

Ll)j-ll JLJj - ^uVl (^JJ 4i£ ^JLaJI ^ j j i "m L_>jL^?cJlil <?JL-A Ci$~t\\j _ tfJLJ^J 

4_!> 1 ^.Ir . Cj Li_Ti5k 1 1 3 j a ^Jj l.^dj^La ^L^?" 1 -* ' 4 I-** a ' ^ " ^ .' ^ ^ 

<L^al * ~ia\ L^aujjj J I n tjju^a jLjjoL» jIj^JsJ ^ ! Ja^ 4±J JL_3tJ 

.(.dJtj^j^^t j.UWI^lLlj^j «cLLi^ ^ j^) ^ 

^I^^t ,j1 Jl_>^j JL3 i 4Ji>.^J*_L-ii ^3 <GLlj>» J^iLIj JL>J <j^>- 4_L«Jj . L^jlJs Jo 

( Aj^C A j ,U " ^ 4 • f JllHJl e_J^Jbj^4 ^ M^"> ^jfc 4j ^J, ^ f 'l t I (J-fl Tf j m Lo 

jjjijjj (Jjl_1j4 4lt. ii^i-ij^JLi 4^-4jdfjJL_A ^3 tlL-oLjL>. (j^ujn-iJ ^^^.Jlj 

^y* ^1 jjjl 4-j— 1 iii jJuJUA ^Ljl>- I . 4_j LIjlj t~ • t^L-s.-^- 4 tfft a 4.4^ ijo 4-i^jkj dJJb 
'.3Jumju 4 <ir L) Juj_*i-fl 4-Lmj jjJlJ t jje^ tl^jLjt^J 4 Li-o. J 1 ^Ijj! 



(_yJJ £->->J 1 £jr A L«tjjj tUL>* jJIjIlj L^jI (j^ic jin" V ^JjjVi jJJUt JSj 

J); * Cy* <— ^HH? J^J Laj i " -w i j_3 4j1 ju V ^LiJLjj i5jj-iJL*i oLL> 
4_j^1j 4JL^ J£ 4_>oUJI g U CuLSj gjLuJI ^-jJjI c^jL^j! 

4^_Aj_u # tn T 1 ujJJ W-lLl 5jj tirtU 4j^Aj^*Ji jL>Ji 4~doo ^jl J^>-JJ iLg-ut-flj 
i ^^ r 3 1 iljL) (Jjbuo ^jl JL-" ; 1j . T 4 i i d t i^yH {'\ mi 11 ij \ 'i IjJ.V m< 

La- i>>lj i^oi ^jL^ 4j1 ^jJ ((Jr iJbm tiJJj J^tUl Jljjij La. i i f J , Lis 

jjj l5^-"J 1 (j\ i 4 <i ^ i a j 4ojIjlj Jljv 3jj-t-a_) (ji <i V^U JjjoI Ij-fi»- I i^ljl^ 
^jjjj^fl ^jij i U jl^- { j r A ^3_i 4-jt 4-j 1 ^ i T 1 < j r Jfi J J 11 ^ir ^ rt -»Jl <~_ i i m L) 



. J tf I Tlfl< >^ Jua (ji^ L^3>Lw1 

,jl LiJJ j ,ji *- J "** ' ^ J^r^- - (J - *-^*^ - ^j^Aj - Lii-LLc OiSL?^ ^i/^- 1 d\-* 

(lJljjL^jJ t jj-A 4-I^LuJI ^j^j iL) J uh L*-J f f <i iS^-j-j* 4 _i ^ JLjJ^ J>-}*~ } iS J 

JUjk^jl c.j u U.H (j' ij^- < <i mi ^ 4j1 (Jju-a jL>o| q\£ * 4 jc-ua \j ^jjuxjJ 4jj <r 4xaj«j 
. J^vlj ^j-ljjjv ^jja J-^l jj-g-oij 4j1 4_xLqjL^ «^JUlj» (^jjIjJIJI ^IojljO ^JB 

^jja " (j! j-jj-T ^-LjjLlli ^jj^-iJI (Jjljl (j^Jjlj OJ-?* tltijl 

jls JjJa (jLfl t^JLJLjj ;4jj I j ^ "i i nVl l_-u&1l^ t_jL=t-u3! ^jrUui^Llii (jjjJiiiiU clUju 

(^Ijjl ii^jH 3^3 * ^ Ali ^\ c C_» I Ju i^l^—cf 4 — jljjI Jlj-Ls J J J. a JLi 

JjL^j .^jj^-jja oLlIJI jLli^l iLr L>-Lj ^JL^JL^ - JjL£ ^JJ djlSjalj 4-!u«j 

4_vjl 4l jU Lr irwU Jlaj ,4 ^urjCl U 



<_ i n< « *^ : ciJJli J <*ril 4 t nn ) ^ lr> tj ^j} i JjLjv 1 ^ g ^ 4 t ( r>j 

CtL^j o ^>U 4j j^ya I ^ **« jMjJ (_y& La < n mi 't ^1 J-A . Jjjc-JJ! 4_uj3 

***** ** 

(jl <_ y l£. j ir-*w nj 4jIjjJI La-V Ljj&j dUj ^Lul (jr L>-Lj j-tiu 
^yl^-Lj <jLS * 4_jJa 4 o 4 U n 1 1 1 Jrt a j till j «_a (Jloj - 4 mi n't ^yJ^Lj 

*» ** 

cr _fl £jL_j jl^. 4 itjjU< c j_j5jb jJjLij tjL^ . M_*L^ Ijlj^l 4jLfcjt 4,io 

jLjlj (jl JjLuo jJL-fl • ^ b f»J 4 mi (>Jl)l-i ^5 ^/1 . JjuJL 

l£Lc (jlSj *5 rtl"< V a ^j^Lol 4j^j Loj_2j 4-i_u_oj CtiljJI ^ya IjLA tliju^ 
«jJLaj j iVt tiljj^ ijJj^ JL)^J ( L^i>^ L^- 5 3^ 3-^ - cLolc p^K 4j^liJI 

4 V a £j ^j? ^ I C JjLU (±*JtJ jIj^J (jr^ L^Lco I Ju^>- ^(jU J Ju JL^j _ 

♦ J Jua £m 4^ jj 

tv 

Cr^ (l^J^ t—* (J^ gj^nll ^ JLA (j I I Jlj 4_j I 4 n j n Ij . JlL^ 



u» 

tlA^-lj'JJ J J— L<u c-aJwj 4jI (jr *3 < t < r Vj . 1 n \ lr Laj y <T> I " g j ^j^o 

(jj) i n**n 1J L-ll V.rcjVlj CjLtiuJ JL3 ^IjjVl ^jl (J j) rtj m£JlII 

^SLoj Vj LjI j -wl 4 j lr ^ rt i /Vi L;r lJI 4 j t j i U II ^3j_J3 ^y£>1j_>J I dUj 
jjcj <jr ic t^^- Mil (jyjJI ^^JJjl-i tiliLatjt ^j-fl Cjlj^nja LllLlA <jl 4j>-lj_uaJ 
7c_jj"< < ii a ^Ijf ^JLc . ^ t j i U T I l-jUujVI I JlJL 4ij i <i H CjV^I »1 1 «VI ^JUb ^ La 

i 4_jJ V < o I! 1^ j is> s (jL^ < 1 j A^J 1 p J) ' J.* (j' 4 nj n^- J^jte-o ^jl ^JLc 

1 11 ^J-Itj 4 o miI i^ jy £Lj^a! 4jIjJ ^JLfi- J<aj>.V ^ ^ * T^Lc tjr^J * L) I tr^"i mj I 



OJ) ' ""'J J {Jj*^ ^ 0 * £\3-^ ^ f JUb ^j-a 4^9 Lj /j ^ 1 ♦ / >^ i La 1^ ^«JLftJI 

-f 

(jr Ii II 4 j ? j T I (JT <^ 3jj_JLAil ^.Ij^wVl j_j 4— JjlLU (jl» j mi j 'g Sjj 

•«OdliL)'- 5 

>»j tiUj <j_a J^>* 4__jJjlU1 l a ni t 4 j i r *"t m£ jJl i 

J£ JjLLaj JjjLj^ < n h V j (j^V mi JU ^yi-C 1 j rliin j nU U JU>.I 
jjj_a • ^jLaj^A ( jai^Liill Jj^jJI tiUj ^ m trt « n r.jVl L-xAljJlj 

LuU. V) J£ Cy> ^ J LU .oLi^^LiJI ^ u U^UVl 

llUL^ 

>. ( jr & CjI—jjIjjJI 4_^uljj (jr JJ 4—>ol Jlj3j t j j 4 i^ ^jjl t a lIL uJl 

^jLswjj-a ( n°i (jr fl 4-j^al i nlt ^1 JLaJI j3 \ 4_«jj . )W * aLc ^_yj\ t uK") 
Jl ^a-L> j-Jj-a Jl» • 4jLjlL1 Ll>. J^CJ Jljlj i trt q\ I Jufc (j I i^^^jJL^I j-Jj-a ^j-a 

^dajc-ILj 4^>-ljij i ^ ^TY ^Lc (^y-^ij . ^jLlI I c_jjLstJ J-Aj 4_j Lj 

(Jjl_5e_fl * ((Jj (jL£ 1 g djl£Lfll (jj-^j m j ^J^L_ «JJ t<.<r Lll 1 jj^e. 



4_al£ <jfj a >J-taJj LkJLjvf J^tlJJ 4l_)U 4jjjJI j^LulJI (jL 

. 4 i t uLua j j r 4 aK t^L«_u_^jVI (J-jl_^jV La 4^LdJ^xVL ^ < t" ^^yoil jJl n 
<J->L_tJ-4— *J1 ^j-u Ijj o ".„a j rtUTI «(j^SLjf» i W Y*\ ^Lc i _ 3 J3 4 m n't jJj_a jL-ui 
4j? m£? _ jl JjJuuJI {JL^ 4 Mirti jjfc (jLj 4_ijw jj^jjjl 

\j j 4 ^ 1 « iV>j JUlj t(jL£ ^ jJl £__uojU L^jI mi a Lt-uaj ^j* <yj 

^yk. (jui^J 4jLiif <-flj|jL«3 <UI,.i> ,4JLl]| 4in.ll ^ JIJ-4-JI ^ jJj-A UjLwIj 

. «Lj5L>JI ^j^Lj^jj^j 4 'r j i 4jtia ^j^t i LjJbV Lu <- < 1 1 jj 4_Jj J-t-o^jJl 

,4j1xIjJI 4-iJJl Lu^ju 1 <\)j L$J <j! ^ jl>V iOljjJl Jlo ^ JjlLa cj!^ imVi 

. 1^ 1 11 n't cjLu^JI j julj 

. 4_!LjJl_sJ1 CjI jjIjjJI <jr J3 SjU-^ Jjl j_A (J X.l 'f U t rv VI j <LLa_JI (jL_£ 

JjLiJ £j>^>- 1 a frj i jJj_a l ^ a, \ nr~( 1 1\ ^lll (jui^J 4JL4I1I (jULc ^ Ju>- **> 1 ol ^ M *^Lc 

1_£jV 4 'm t a 4_ul u 3jL_a ^Ljj} (Jf j^ Jufluiu Bj^LLaJI 4_I^»LuJ1 {j\ \ y "t)' i»l 

m 

^«jjJil 1 Jl^Ij : Ij) "'A n LaJ£ (jjjLdil I JL^j ^jj i t 'm 4jIjjJI »1 air (JIoj * 1 JL>.I j 

J J ' ^ ^ <^> JL-Bj <r> a i o j '^ JjjL^w 4 j a l_a jjb 1 JU& (jL^J • JU^Ij 

^I^. ^JJ^-J ^U .;" ,„1 La CjIj i < n JlijA!b LiUj Juu • JljJl> ^jjl j a J^J^J 

<±*jjx t Jj^JI jlj-aVl LJLc < ,» nnj Lj-a-uVi ^ ciJLlA (jl (j-a jjIj 

l£Uj (11 1 o (jtj t 4 jl >)4 JlSLiit ^1 ^lj-a^>JI ajJI Lj>L>. , 



i U fi t 7t ^ jjyi jJ_a j rih Jj-a < ^ 1 1 1 11 j ( ( j t Tl I JUbj t£^L>qj^>.jj a j (jhJjj^j (jrtJfc. 

. 4J JUL>3 CjLL^W lj * * ' 4JjUL>4 CjLuJJ^J 



*Ulc stjU.ul ^ jl^LJ JrdLL^i Jiii ^ 4_JjLai 

t JM_iJI oL31_l^ J>-£ cH-tl ^L^LJI 43Ljji^ ^jl_J o^JjlUI 

L«j|^ ^ r Ll^I JjLjej Vl ^Jl_uu tillj t— V i (jjJuoJj <j-a (jf^o. t L^Jl mi'i| 

(jr fl 4J c_iLlL^ J^>-T (j- 4 4-jsr i d i "t i u (J-^jl iJ^aVLj 1 ^ \\ a Loj!^ 

j^LjljJ IjJLC ^ n o **< U i V j i 4 4_j I i ii La V <r 4_i£J^ « n r U ^ t n 

J mj 1 i?>JJ-if ^JJ t-jLjfeli LaJuuj i4_JjjJl 4^j^JLj ja.jJI tlLb ^ J-4£. 



4_oJLLxJ! c_j^_>JI c-jj mi i T 4 i n n i Ca£^J1 i ^ l-Tt-t t, I n t " 1 1 4_!^j3c_3 Lj^) -r <<~t g 

LaJj-a 1 1 <.7i l_t^ \ \ i^iV mi JLJ^j ijlS' JU>- f /j-^ La (2>^J * L^J^a I 

Ur^J >4 j" jj4j -mJI L_t-^jj ^ 0^3 M-> j^Lrtj ^Ij^JLj 

3^jL^, 4_jJLlI I 4 i i nTl (JLjj ' i j j<* 5 A j LjLj Juj 4jljciLk 4, 1 j&Jua 4_)L^_Ll ! 

. ijr c Lllao^ V I j ri U U 4-3 1 mh^I ^j-C (Jjjj 



^JL^J J^>3 ^1 4uJal£j1 JLojlUI AjkjJ 4j o^Jj^-JI ^! 4_JLkJ) ^4 

•* ****** 

S^^a Jlj^ J JU3 • luj hjJ m£JjM JLjJLJI juJLuaJl <j£JjjJI (_pajttL>Jl 

«P* w 

4-oLlVl ^tij^J 4Jj JL<o t Ju, WntLj 4 « j mi U ( _ r ^j^JI jj_L>J1 CjIjLojud ^jjo 

j^SLuUjA ^4 >■ *J^LcuJ^4 (^JLjjJU^B 4 fl Mil i^J. caJ^LM t. .J j 4_LsL_u^J ^ A*\^ 

(ji-^J 1 4 1 4L4J» 4_jjIjjJI 4JI l-ujJ I Jni j Lcjj lu J (j I 4JL&JL-A 3 j j 

** 

<l>1 aJLc Li^ju 0^ tjLj-fiuVl &a 4J5 V! 4J ^2>SLj fJ Ljj <jSjj .«LJaju>. T* 

( t nii> 4 Ju>» jJtj 4JLuj (^1 ^J. a li (j\ 4J ^>5wC-3 t ^ : 4 1 nj 3jLa 1 j i i iu 

3j mi r 4 « rnLllJi ^^yjs lL IuLj Ju 1 4_jV^j 0^9 " 'r < a j-lu ^J] (J-*-^J 

4_u>-jJU j * rtTLj j j Jw_3^ i 4 < « n h (3^ljJ 0 1.9^ <J-j S ^ uoLj t g r 

jj->-j 1 ^]| 4u Ju>- J3j (j Mit">lj i jjj_4-^>. 4 o ml (jl^ < (joi^Jjt l^uJ I 

4u1 VI 'Ur}-*JI 4-K £^>-* j^uL JjtiT I Ju <L)I ^ JuV^ . jJ 

^LLcuVI «ju>.L^JLl» ju ^ylc LjLj juj 4jlaLw ^jJs miUIj ju .J^kJI j-a 

/_ya y,^ a CLjLLjj>J1 (jU 4 jlr CjJijj»." < u I dJLuic. 4uJut Cj! >.V) Jl2 4_> 

J n-dJj C < j "i J U, 1 t oi <wll (jJ^gul jjl ^jjl L-jJb±$ ♦ U^-5>-^ ' U^ 1 L>**^J i Lj3 

4J J^.j j.* ^jui^lji J o .t a ^J) 4Jajl 4j c^UIj . ^0 ^ ^Lc > j > 1^1 

4u1 1 U J 4 j o t J 4 1 11 n 'i jL^JLcVI 4 jlr jtj^eJLui^ i LaJtu 4JuLc-i ^j-AJ 

•^Ad^ (J ' i - > < - u<t J^ 1 

4u>.jj JLaj JJLj ^Jj ((j^MiJIj 4„ 1 ( i^aL>JI JjLudJLi jJL JU3 j-^fl *O^J^' (J^ 
^ Sj^.jll SJ^-wVl CJj->sj j2 4_^UVl JjLLoJI ^ Jlj^I CdK) a\j±j£jJ\ 
^ U, 1 <L>-j)^J 4_>.j_i L^j nj mi 4ul i _^D^JLaj ^jL^ L;r oJ ! i^jjuij 4_t_^L>J I 4 jK 
^j-ii^tJ 4.1 turw La 33 6 > ^ ^ dJUb j j aju - <t^t i^W C < -m mil 



j_Ul V j ,a_^LkJl f j ' U ^LSJl ^ t mil <UjJ t^Sj 
(jjuLLII j j ^tj ,j I 4 — li ^3—4 j Jp IjJ i aji ^ 4_3l£[je — juLiaL^ 

: S j <i * 4 4^jl hi d 1 "<1 L) j 1 4_j 4 ffi *^LLa 1 3 i fl CjjL£ ^1 \ \ t ^JjlJ ! 
^ L£ Ju |^ t n "i j jJ t 1 1 i i.u ^■■■l^V 1 L^j^^jJ i l^JJ * i j ~fc-^J^_ j J I ^j^a 1 % t i"i 

•* _ i 
IjJ (j^aLj^ :3L-%_b L^l^ j^-aS^I Ci^ j oli j . LloJw (_r-L^ ^J^f ^ i ^ ^ :<Ij 

CjL)1 JL^jl 4_LdLljj^J 'j-" j* ~ il r nH dJL&J . 4jt^J ^JjicaJ <j1 

Llj I^LjJlLI ( jju^_joLfi 4_L^LljJ CJ LLiJ J^. i i T CJ 1 j3 £yC j^JJU^ j 1 ^ * A JtJ ^ L/V 4_j ^La-^ 

LiJ 4.j>LJ 4LbjJ,l 4JVjJI C*jLSj ,(>jjL/-iJLi LjJ tiajjj u_3j^ju>a j^^ul JljL« 

H- 



1 4 mn 1 ^j^c ^/L>JI L^j ^ 1 «j (j^Itlt 4JlHI I 1 1 (jniii) 5^ a mi II 

4_ajjI 3 j n mi L^j! j-us! jJI ^0 * 1 j »1? *L£j < a < 1 U"m <jL£ jlJLi 

Cjlli 4, j m. I ^paL-^jw^fl 3^_a_Ju ^1 "u cIajLJSj .tljj t^j-u 1 1 :<_£j^.»» 

llUj ^ Lu ^U^l ^1 ojl ^1 J^f jjl-^ 

Transfer J^Liit Ljj ^1 4_j o.„,Mii L_* y _ 4_^o^l^JLl ^3-^- o ... 1— « 

j» 

^ Inr Ij Ci-u mj L^jf ^j-ua^J I LgJJjJw £ya jJL 3j^j3 I i r>j 1 4_j jj dAjji 
(( 4 1 1 «o LiU I 4_c^Lc 4jJL>.)) 3 j n mi 4-j jJ i^jjLlJI ^3 \ ]n**. 4_j^J^j 

J^JtJ (^y-^J ♦ 4 ^ J I U 1 1 LuA? L^O-L.V.JL.r, <|J i 3^ n Mi 1 1 ^j-C 4^Lj t jA^T y^Jk 

M *• "fc 

l_£j^>- 4j^Lj > J V. "t i <u 3 j <i mi T I ^jl (jlsjJLilJ . 4-jJLjJ I 4 njjJoJL^ 
1 3 ! j_j jJilC 4 "i mi ^ ]rt tj Ijut (^3^>> O-aJ Vi <iil L^jI 4 4 K 

^LliLj illn^ll J-^J^I ^ >J >S (jt cr^ 1 



jj^a 4JiJ CjL<U£ J£ J j V "m tJ^-iA ^jLjjm 4^o t ■> " rol VtiL* JLjvLj 

^>>o 5jl JU (jr>lW^ .uj j (j^u j t L_fljL>jfc-j Lili J ^JjLoj Lq < 

Lili jJ (Juj^J * Ifl ■ ^ 1 ( i/ijJUI 3jj JU 1 jmiii 4j^LjJI l_3j^>JI ^j^>o oLij^Jj 
t 1 J-lTj (Jmu ^j? uiUji t ( j H u I d) (Jmu j ielj (j*u1 SJl^I j ^£jxyi ^^JB Lu jJ 

LU - s.-.i , 

t _ 7 _9 4_ulj oil 

JLoJ . <j^-LaJ ^j^ajc^a jjllu! (jr^- ^jj_3c-1 LilAJtJ Jl_iLi^ ^j^uLuj^ 

j^a^l ,Jjl O^f ^ ^jJi^JLl (_-JjJJl (j f ^iil , « 4jj fi < 4jjLj^_t3 



(C4_^AS» 3^ f"f> LiLfll tjJ JJ (^LijL-A (jL*^>.J ^J^jJj^jJJ (JLijJjLjO (Jo-eS^J 



J£ fuLj^i IjlS^Aj . t>JV? J," j 3 (jr^ l£ (i : 5^ n inH (^ja 4_*l£ 

(Y) 4 

1 «.r 4-daj 6JluJ ijj^ls (J^O^ V ^J-uVi ^J_^JJ JjjLv jJLi-j-iljl 

£JL*J^ Jj^tk^ <J^J 1 J->1> Lfj>* j" J>+^ lP*J-* ulj^^i LlCJ 

(>i-uL iJ (>0LLc (jr JK r ij[Zl\ £>\j tSj-c.^ ^ ^Ll ^^sj .^JjlII ^.m 

4jJ»I_^j1 4i u^ ^aSLj j^LU 4jl^JI ^ ^L-a>l < Aspergillus 

tjrtjjuj t 4-^Lv CjUjJJJ ^1jl*IjluLj jJsiiJI ^j-^ JjI^jjJ 
4_iLl IjJi^J .jJaAJi LjJlJ j i^l^L <jV 4_c3lSJ1 i>.jjJL) L^jI a [±±>. Ijls*^ 



JULAJl 



,1— LAL. 



t\y>.\ ^3 Sjljf a 4-ljLj.o 4<i^a l^J^ * J T ' ^ fl CJ^? 1 ^ (J - ^? 1 ^ I Jufc <jl 

jjj mi 1 1 jl *L£jJl J-al t 4 (jyij 4j_u JajjJI ^-S t-ij— flJ (^f jl 4 ni fr, vlt 

- L^>^ l3>* Cr* ^> Jaj_tiaJLj 4 , M n "i l£^J1 

m^jt 1 i nl JL^ Cil i n u ('wj^a^Jl jl <j«ir j i n^jjJ O' ^! * ^ 6 J ^ (L> 3t!j 4-a J Vi i n i 

j (j m i n (jL£ (J-lqj>. 4^wj ( mi^j Jjl j, j* i/ill (j-U>J1 IjLA (jl Jj t4 i mi i 

(_-Jl ^ a : 4-jJLj^ *y *ttl 4 < j 1 1^-^ ^jJl j ii i~\ 4jV i J JlI* jj) "»jj>^v 4j 

4_jujl CjIj n i"i 4 ir> °t *£"1jjl (J-o-»J (^y^J '4jj_lLo mj^I^IIj 4,xjij^ i "J^^j < 



' tn i ^j^a OdjL$ — a 1 i U I ^j-fl ^Ijj' ^ "'l 

- lP*>-* "'J l-^a-s • LjjujI 

.early-onset dystonia 3^£LlU L7 LiajJI >S>iJ1 Jlx 

JUJL>. >(J^->>JJ^J "i 1 1 3.5 UI J^Lj tia-pj^a 



4_> U 



" (*> 



juaJI 



t 3 j UU ^jjJ eP^j-li u^L-*.? (jjjJl -i I >-^lj *1 j. ' ! ch^j (jrfL^l J-*^* 

L^aLo-i 1 * j-Jw T ^pa^a < m m j LlLIIi^ « 4_i t^jJL 1 » Cj Llj_>J I j $ I 

1 o r J j 12 J i Jjal VI l^^jlj V ^jjstjj . 6 ''''^ J A - ^JJ 4_>aj^LlLa t < i i nj 

C <.mJ Lj 1 j ^ t <L_*d£LI I j l^^_J j <i " (.<jLj^ • * * ^ ' O-" 4 ^ I (J"° * ^ ^ t £T I 
Cjj^SLj I j l_3 .jl^SlllJI IjLA £ya JaLiitJ 43l_a^j 4St^ct^>j l_Lo JLjv I jjl j j'^ ^ 

c1ij^£Lj lilj i IjIj^j j mi r 4 m o ^» ^J! 3j mi r j^JIj-^»- jJ I i p h» ^ 

^^-Xl ir *3 ^ ' c *— )taJLj5e — d! ^ & < ^1 3j a cT^^-JJ ^ mi " T <( 4, <i I ^ 1 1 )> 

(jjiljJI jJLuaS 1 4-L»> Vt j^fl 5^ jIti-n. ^jjl t^-ijJ iS^J** UJJ)4-^ u J J ^ - <— flJjJ iaj^Lla (*) 

^—i^Ail^ 4,.<i jl ,_^L>J1 ^jjust£. CjLj^j j.^JlH /^y^ ^"i Ji 4_>.^ I 4-»j&^j>JI <jj "141 dVj 



j? j^slc In a ^^ic Ju^jj t 4_jj l^j (j I jLa-3 1 J. ij 4j l ^.«a-aJ 1 i ^ ' ^ " '< * 

^jJo^JLLl 4jj i <~\ hO ui? ^-3 j * 1 (j-^ j^yic ^■■^.tS't 1 ^ lu il > f- iu\\ 4^_>-J JU 

( j p >j 4^jJa Oj^? <J^>^W ^6 f 4 : 4J_4 (jjJL>- p j ^ 

(j^SkJ ,j1 Lftl_3 *J^>-T l£ ] i _j r % L yiJi}j l!jLu-j*JI <ii tuJij 

4>_i.^"i 4_i-fl Ijuk j t V UI j i (_^3>j>-JL i 4 i j ' ^ j ' (jj^L^-.Ti t A SjK-jJo 4_jJl1 1 

LajI^ i4JjJ_jjJL1 cjLu_^JI <jl ^ ,lf % \\\ ^jLaj^JI 4^x3 13. .a ^ jljj 

Loj Li-o I jl 4a"<r 1 jjjJL^J 1 <LjjS j ^ In j ^jJI ^ ajJI „1 i jj . 4_^^j JijJo <i£jj1 

I ^jju (( 4 <iK )> jl j^^J CjI j— a JJL£, (^JLc 4J_4 j ^ 2 
(jJLlA ^jj^^i r f . ( Ijlj^J ^J^j^Cj 4 > m") (^jj jL^ I jij , ^ ^jpi^ 

4^aLkJl 

4 j-ujLmJl ^>-t^ J 'i C. Jta^uj (^,^9 i j — C V 1 J J 1 ^ ^t^"< <»3 *L^*' J- ' f '^J 

LilJj JijjLJtj JjIj^Lj uj^Vj'J jl^Ij oJLLa 1 jlj t^iii^ >Ji^ 4 * i mLJI 

SjCU^a f jJLl CjLa^-L^^j^ Lioi^ jJ i^LlIL^ ^jjuLlSJLI ^j-jtjj 

. v ; 4a^L^l -Ijuo^j 



( *1 

(jjj^yt jMj ^ ^jIj-uJI L;r J9 3 JLsfc d J-SLjtA Vj *^ajjL-iJI 

< nnj L* J£* jjfe j j * t^aJI Ju>.( ^Jl jij^jJI lAA (JjJ^ (j\ VJ icisjL^>*. 4jMj (j^* 
(JJj3j^v L^-^JJ (jri * N jjF^tll LsJ*j-C Ijj 0 i » a tjtj ^oeJUA ^Issij^ ^J-ual 

4^1 jJl_u 4jI Ja^V J^j iJU>Ljl j_jjJ ^ - ^ «JijJ^J JL-'m. 1 AV V ^*Lc ^ 
CLcjL^ Jj^LjI j_i oVL>- (j? Julj L^J^ £jL_3cjV| (.V^j . LjjjLc j mi "i 'r j 

3^ tt 1 ti^ i 1 (f' I^i 1 «/ ^jpjd (jj JuJlaJI 

J' 

jjm La** ^j_iiaJ( 4_iic <jr ^iL i^j^uuj O^J-^ (Jj' Oj"' T ^ ' ^ cH^J -4 0^ 

(^jjjjJLiiJ V I (Jj^_jJ( d-ujJ 4j1 IjlA ^pJjuj ^JjoLSJL 3juLui 4^-oljj 4 ii f^t ^ 



ciuL£ <jL<£^ Oj-^ 4 » v j i k ^ ^ajI j iHuntingtoni. )s Chorea 

j *C <Lul ^.ui )U CLoLSj <. t __yOjJ, i (j J_iL_*J LflSl rT mi! i j r 4 4-J^ijJ 4_jlj>.Jj 

^-t-aill 4j>*jj , £>lj>JI ^if ■ jjijJl 5j^3 l^j i f Cj Jj^r"l.Lrilj <4jLU ^yl 

.^TL>Jl (jic T I (Jj-tt.'i m U i j r jH q\ L$J i"ii L n 1 iiJ3 .j^oSfl IJU4J J t mi 'n Vlj 

lIJLLa (jj^jJa 4 j i 5jJl jJ—jLlu^JI ^ <, 11 ■> "n ^"1 'k. 3 Jl_a— ^ O I j) i i n I jJaJijj 

t. 1 j ,jlr> Jr-±J- d"' u ^^*J > « j\ h "i t^U < ">-3j 4jjJ ^jj^Lj V i jj-j m i A 

^jp^^J 4 w jJLc 4 i mi 1 ^ j ^ 3^ ni " 1 ^ 4 <a-"» ua 4JLjLc 4 n trt / U i _ r 2S JLjk.jj 

4_jjL_*j ^ Jjv-Ja \ \ * * * &a 4j>L^u r i \ ^\ ,i a * jjJj <.jt 1 ih ifiUt 




^Jl j ^ * * (j i (j n<7 ill (3 t- i nj L4JL 4jJ» / ^Jj-Sj < - < rX j . Sj^dLiJL) c—iLu^j 

Cj i j "i n M J^jfcjJll f^-J-* (jr*-^ J t * 4jj 1 r> t, 1 3^_l%_JI 3^ j < >^> c_>jl^ 

'er^j^l uh^L^ uh-LtJj « "'j j H ojj-^ c^jtf cH^- 11 fo^>J1 olj^-j. 



■L.t-.LQ 



Hal in*>j 4-j?c_£j ^jjj 't 1" o a fj\ <iUl — ^>^al o r 1 *Llj1j ^>^q1 o rlj 

r i \ i uji .«^jJl «"sr < m T 4 y r j-a 3jL>. ^LjI» : Jj-B 0* * (jr^- ^43^ - ijLC - 

J J T. J ^j-lJ I i ^ U jlj^flVt (j\J ^jJL^ ^^-^J JL-S-fl I < " r > 'j J V jf < " r > "i J 

4_lSLl j ttiJJj ^ Ir j-aVt j i ^>*< rtj ^oJj <c--tl i^U (j^>J I ( y J a 4JI J Jj-C 

: I j-<-u J I j La (Ir^wl I (j ^ 1 j-C I t Lol) jj^o JLajj t S^j dxJ I j La I (j I j 



LctJjjG i^ljJb ^jJoeJlu rtv (j-Gj^J jJssLLaJI JSLijJI <j1 ^-judIjJI (j.* S J 1 
U 3~ l T f ^ C^J*-* Cr* LJlr. Ijufc cLiJLstjj . jLjtli^M ^^ic ^Jloj 4_lL>J I Jjujtj 4jty 

Lc I d j. ■„ j ^j^t 4. 

4 V a CjLLljv. tijJL_3ej ^ jJ 1 «r* I (jj* J j n "i mil j j-T j l^ivTi 1 1 » ^ o < nj 

.^*^Cerebellar ataxia Ly ir j -^1 >a ^Ij^Vl j„.^Ij iL^Uj 

i 



J*C mi *Fragile X «^ySi^JI (j-^l 



(^uw^pJLl) -^jiJLI ^ < . ■ . ^j^Jl O^^' o\-&& tCr itjj>Jl1 jj^Jl (*) 



5^ «JJ1 ^1 

myotonic ^1 />> t tl j3j_jJ1 J*l ^dJ j> t,,,,, m n t \ ^ 0 lr uy>~ ^3 

r*) 

jl jlL^oI 1 jii i m j Lj>-*1j L-^v-* ^ mi r. ^^ul £y* cdLlAj A 'dystrophy 

t J jl-j 4j1 j I * lujI ^Jl— oLdI i _)^s^JLl (jj)^J ' " o' J-^^h? 'U"^ ^ U-"^! 

(j^o (jL^ ijlj^lll J Ha \ <tK 4j! ^jJjlj J **' ' J ♦ cliJU*. 1 <i r \j *\ i 4 

*" L«fl J «r j . jJI j i r l_t_c ^ ■ ^ ^jju» CjL^I^ ^7 

. (A) clJLLA i^M,n'> jJ>i 2uKJ! 
CjIj^a (."mi CjI ^ K II ^JUaJ Cjjj£ ^JdI jj . Lufe JLuij 1 In j i n t ^lj"i JaJ^ 

_ Oj-A OAJ^LaJ L^JjjJ^ ^ 'f ( <Jj iLo JU>- (^yJI 4_Jj_^_*_aJ (^jL_SJI 1 ^ J t<*\ f t t u 

'S. ' 'S o-" 'S o" 'S ^ 4 S ^ 4 S ^ 'S 4 S ^ 'S ' ^ 
'S ' 'S ' *S ^ ^ 'S ' ^ 'S ' ^ 'S ^ ^ 'S ' ^ 'S ' 'S ' ^ 
'S ^ 4 S ^ ^ 'S ^ ^ 'S ^ 'S ^ ^ 'S ^ ^ 'S ^ ^ 'S ^ ^ 'S ^ ^ 

^Vlj . LfcO£. ^ Jjrt V j m . C^jLaJI o! (jJL: J-^l - j; ? u-" 'S ^ 'S ^ 



La- li u i VI L^-xJt r m 't T <J£ lW* li^ jij (( j1j^aJl j^q-C ^»JLdJ 

i^iUl ^ 1 tr t "ml «'i „LA (jlj^LdJI Cua 1 J La 3Llj>JI ^LlM jjt"! 1 (jl ^^J| 

(j-^ (jlJa ^aj l • jJLt-ol j^-c- ur^J jm-^ i ^^jLLjf ^>ojJLl 



<2i\j\j£-il\ J,l c ^1 J$\ <M 4il j ^.uG f ^ ^JJ I I ^ 

o^3 'dhf-^ ^j; 'o- j'j^j (*b j^- dr^ 1 u^i ^ -f '>c-I 

aLj I ^Ll^B 4j1 t j*< i iil J^j^lI, (. ^ iHr>"j ^jV Lcj ^-jL-A Lj-^LIj ^aLG 

jl^>.I^ . jl^Ij &j>. ^yc \ jla (J£j . 4jUI ^ \\X ^L_c jLLa oj) ~ y " < ^ 

mi Ulj (jrm j >. IIx£La . mi j H ^1j-j>J( ^ya cry>- A * * * * _ "\ * * * * 

f*) 

i L^oj^la t ^j'C a " J (_7^>- "l^JVI j-jj^ (J^Ji) i Sl^al Jljt 4 jrtjj-cVI ^—lLdLjjVI IjjJljLi ^* ^ 



^ ^ Lr 1 ^ ^ 

JLuil (JT Io- ^JL_u 3jj-L<aJI C <-U->- Lgj| f ^ CjIjI^IJ 4 j r «UJI 4_IoL*JI 

l ' ^ j . 2LJL^ o^-lL ^ * * £JU * Lj_bLi Lv^Lc ^ > n a~lj j^JL 

£ya O^J . CjLa^Lc 1 ^ , A * 4-JajjJM 4_jjj ^LjjJa J) J ' "J *\9 ■ V ^ 4 MM4 

La L4J IjJ j ^jl <■ \ • UVi V t j t ^l^j La ^j^l^. L^l V n **( »*> 1 4 tl dJLdJl 

4 t -».Ln3 C i.L^ J ^Ti -w i5^-3e_>Jl 3 IjJL I Oj JiLc. (j J Laj . r^j-V Mil g.1 b r I (Jjjfc 
L4J JJjj S L^J ^"il^ I j La > 4jj_j "< 1 ,1 <t> 4 j mi 4JL>* ct-^J ^ * L|J 
tl*jLS : j-aVl Oj .ui Va .«4lJ IjLa^» ^4 nj, \ W C^jLwLS .^jJLfl La fLJaVl 

4jl« J^al tTil \$ trt "izj j^ol LgljL>. ifljjua ^jl .^^Lc < n g-lj-iiJl 

Jjl^j ^j->a-3 * L£_ui4J (J"< <i*< *^ 4^_uLul l-^j 1 rt"i 1 ^jl Cj^Lu jJ ^"i "wj .^LuiJ La£ 



L^jLj <j-<a m£jJuw t^l tiJLLA O^SLj ^jJ 1 3j>l_*_<_u cr^J 0^>^ Lgj-fljjca 

IV 

L^JjJ <jl Lol I JL* ^ 4jU,I ^ tjj ni»-^ «tjjj Oj^i JL3 "5 La ? <jjjj£ 

tO-*!j * jl nila 1 o ^ r a (J£ Jl g "t ^ 1 j t j (i i n!l ( j-xs jl <jLU (jy j3 4jLa t j_« VLaJLvl 



■L-CtiJ 



1 ^ j A Jj n't i m U (j I VI * j j m T I 3jJL2j| <ClL^£.I jJLk t^j^uoj 4J Jua 



«S 4j%_jlujl j j j t"l ^JLc 3jJl2JI i_iLj jJ o^ ^ o] i CJjj g "m m jjyJ-A (_£>^ju 

4_)L-oVI jJ^kl o>^>^J O^ 0 g J^" "'J ^ aLc 
I jj 1 ^ I JU9 ' ^ (^j-juti \ \ o^-lj tOj iitrtTI p I mi j jl_±IL>*M-J mi n U ^ysj-C 
y jl m ^Vl frlj^J itnii *^ 4jUII (jr^ (j^j Mir ^1^^ ^ < a Ij , 2i_fljjJLl ^ Jlc 

^jjJI JL>-jJI JJLC o^ tJ-dJIrfc-j L«i j ^ Lajj ^ n o dJJj o^ u!j ** . 'T r CV*i 

JL^jJLjS mi <Tl JJL-C Jl "< jal 4j^Lj jJLu Ij— t j V I IjjLUtj o^ J^hi 

f^^J •» * 1 1 * — * i ««^t * * 'r t*i» 



4-ljLaJI JL^l ^jjtj La J i r j . 4 j tVij^-j-t J, \ m LlA CjLjJs^L^VI 

' * '^** *t»tl ^jJIjJI LjJoLit—fl Laju^I Jj_5_j-a ^ ^ . U f i 

^jLj «LjljjI I 4jMj 4 i mi m VI o **i ^w. I cdlJ-A (jL) ^Ajl j ^.1 J )c < j r u'lll\ ^jl 
\ 1 jJ Lo~d V L>» i ii ^ 1 <J^J jSLj t i—J 1 t<~\ A j J C ^_La_L> <j ^Lj 

♦ L)l i^ a p ^1 AU fjj&Ji ^jLj 4_jljj! (^pll JL^Jj 4_jL_cu-i-> VLaJL^I (.lILLA <jLj 

4^3 ' ^ 1 4 ^ j i T I {jr ^ ^jl—t-lil L^Jua < h n i ^e-jV 4 i^IL>» 4»l n "<->■ j j'" 

1 ^ <j . 4-j1 m -v. ^^fl Lufc s-^JL I j \ \r\ * ^j^SLj ,<J > iA_j-IaJiJ1 ^Ij^oJI j I 4 i "kII 

^j^LljJI (j L 1 O-A Ljj-^Iuj , 4^ 1 m . ^ J <^ rt i 
iLjjjJa 4_aj-»-d : 4jL£U I Ju Lu I JU 4Jaj I mU»j J-S 4j1 

(jr j4> Lulj 1 4^ I mii Jjt^ 1 'f "(^, as jJ 1 P- 1 C i i il-lI 4-Bj-t ,a (^j-Aj 

C < (jj c?" ^ t^Jjl— oJlil ^j-c (jt^jJ» i 4-1jL^ jJL_uSLjj <_ i "i ^*>j ♦ CjI j 't i n j mi r 
l^jS^jI \ ^jl^" i u t Vj < f mitt A i i Tt \ {j \ \n"i fn) ("«j^. i3jJt!iJI dJub (j I (jui»*! 
L^a I ^ (j^SLj-i-o 4^jjiil ^jl >\ n " r I ^ / ) I VI . * * 4-j j ♦ irnTI ^JLj l^-a i i n 

*«j^LaL^JLl (3 



I i.iU 



L, C^Kj . LLl^ jn.iV,Vi J^wj jl^ J^j ^ 4^jf 
Llll^ (."<rr j r^j ^liJI I^jLlajj CjLiuidLlIt d Ju& jj-u-J I Co-j ♦ ^ ^J^^ tJI-o-"^-l 

o* ^ u' 

I g al 4 "i » \ \ jJI 4 niii'i jwo-tJl ^ nitlj OjlLj ijL_jJL>.Vi j -y \ aJ ^ruf^JU 

1 flj^ fj^ojX\ (j n V mi La. v ir 




c-jl <nj 4-11 >J 1 o Jufc (CjIj <i U <j jJ (jj-Sj <jl 

.Cll j-ois 4jjJ jjSL) V Lalj i4jj!jyt ^Ja\yii\ a jt^j 

. 4 Lj 3juuJtA t j ti U"i mil (jJ^. i(ji_aJI 

t ^U^ r, m, J ^jUil JJ.ru Ijubj ^^SUI^^^Ul 

Cy*3 ^Lt-^l ^ fJLc U^l jjuj^o^ 



. Jo^LJi 5j T u> JSLi ^-Aj 4Ja>Lc Cr Lc ju>jV ((jr *ijiyi 

«p* 

JJjLlL) CjI ^ ^j-o j j i < JJuC <jja Oj^? ^ (jr^- cr^ >^> 0' ^jJL_j_ij <jj 

L^jLSJj (<L^->.j Lr i£. 4_ul 4 *1U (jjo LLa JU>-I^JI ^Ir jJL-jj JL-5-3 t (jr J-o^j3 

- 4lLvt 4 *IU Jj 1 .<Tu V L^jf VI iLuajf 4^o I 4jJ1o <L>Jl 4_oJ ^ 

. LLa Jo* t jj i 4 tlU t j 1 1" j L*jJ3 ^ m.. 

. CjIjJj JJLl ^Juljlj Lo-^o j (4jLuo ^j-a ^3 ^J-*Lj ij-uGJI JJUlL 1 jl -^j^a 

jjLjlj Lc^ t5j CjI i j -w Lujj «4 tlUIt» JL>-lj c>*->- ^>£. V <:jJLl 4 »llr>^ 

.3jl>JI SjIjVIj 3 JuLcuJI JoLuVI ^jjusjj I (j m jj-jlj i4_uljj j-t.r. JjoIjju Luajl 
*:LL) (JjLstJ ^jLj 4jIjjJ1 ^JLc ^La j^Sju 4_Lo ! JLjU ^jK j-Luaj ( 0 J ^ j_j_u j_jOJj^j 

1^"<o mj ^pJI 3 j j II ^j^. ^Ltfi L^pjjLoj jljjJj t^LA^ i-iukjlj ^L-jIb j a c.] 

HB* 

(Jjjjl! J j5s LlJL) j-Aj i4JiJLj 4-B Ju 4>3^_3t3 J JLJt-jJ Luaj^a ^SLi ^jlj i^yolj-^Vl Ju>. I 

c-ljj .3jja"-o oLLt>J Sjjuilil cjI jajtaU (jrlaj jcikua-o Ijlaj . Pleiotropy 

j-jpj Lu . U j < <i 1 1 ^jLdJ 1 Jl^jB tCjLu^>JI 4J3 JL} ^jjJ I (J*ljlju J.>Tr-" ,<.<ij 4-jl 

^jl i .i t i 11J .^ufcj^jjC £yi L>3 4l>-j-fl (Allergy) 4jah.hi Jrlll (jjfl j^>-I J I 



Jya ij\ ,\y*tutj oUTI 4_jtj ^j^j (jl 4 j i nl j i iJl 4_jj h j I LLo Jl_>-1 jJI tt j ~ j ^jV 

^jjt jU"i i .n (^jLi3.yi ^jltTJl 4JalIl (jjjJLL ^j-a ^jLs LiU JlS'j i J La- ( 4i TLj 4_ccojVl 
^ ' "JJ . (juijIj-U 4-L.La I ^j^a -^^^L) 4_jL«-oV1 J-A>L£ ijr^- $JJ^\ i n a ^LoJJ 

SLpJL <Lui! ^jjJI j La ^jJ^I CjLaKjj 

L#K anaphylaxis 4jjI^£.VIj allergy 4 j. Uj>£VIj ^jjJIj • L« 

t<(4 u j.j.TI » Lj^lSJL 3 L o «.n U 1 3 j * ^ < <i^Jl Lj*^Lx ^jjc ^_j_L> i L^j-u-ii 4wQj^luJLt 

^_jLjj ^j!^_xjj <4 j mi i n **.**<■! I t jj<l £jJ 4_JJLJ 3j ni r (J£ < j-C V n i lLILl&j '(E) 
iy* U'* ^-^L-uaJlLj t rtj ntn (j^l i ii ~vl *ljLbl 

4^u3j^C J^l tjj > i i ^ J ^jj-B i^j-uJI 3jLjj ^JjJ 4 j mi mi rr "tl oJbt_4-udl 

^JLd-I J^JjJ • Uj-u-u jljjj 4jVLw (j? 4Jj_^_4 cdJIi ^jjs Lu t L&Lit"m La Jlj>0 
dj 1 j ) i ii U ^jja 4jULI L7 J9 i m ^ cljjlj JL_3 3-ijJ! 4 1 1 n't fj\ <Zi\ i-ulj jJi 

JULoI 43 Mi ^Ij jl^ ^jjJI cy> ^L^jJl Jju^c ^ij j .'i. ttl 

* <J-)lj 11 ii j miT ^3 4jULl ^ » j f u) (jr jl ( 11 1 1 Jj_dJl ( _y*L-a^O 4 j mM dJLOJjl 

■ ^ ^ a 3jjJut_ja JiJ d ^-^Li^Jl 4_j_olj jJI JUlj Cjj mi > !^jJ>- \ 4_ujIjJ ciiLub^ 
^1 1 r> I JLa-2 t4.o^jJLo jj^J! 3 jLj ^jl 4^_U ! 1 ^ i n n i 4jwjJlJLj Jl^Jjj 



t u» 

-i j ,<3 i < rt i ^> j jUtl Sjl Lt H» 4_>1 Ifs ^j^JI <j-£- \1 ^ a t j mi r ouLHJ! 
o 'j i Lj ' " ol jl jjj 4 j i .i mi > ^jj-JI o' (jr^! cjtj-^ cjVI, > VI 4_iL5i opa 

L<-4 Ij J ~< ^ JjM Ljl— >0 I 't <\ fci t a p mi m r <ij S Jlj ^JtaJ I t ^ya (^1 J^SJ^ 

< 1 1 i n JL3 4_/iLc 4 A <jL>*Jl!1 <jS ^-rwjJLi j j r. ^j^» * .'J <uUs t(jr IL2lLjj 

of O^Lcj 4 ^ktl 4ibjL^JI ciLjUjd o^9 .oVUJI ^ Sj^Vl SjLjJI 

<_y3 eJijjJI j i c, Jrt n CjLjjI <i j ^ (jJ L < A j . Sj-Lai*. 4 <i j<r jjj CjLj^j t.,, < t < <n 
$.l^gJI ^1 i— )j < d "n J t *lj~ i h^LjJI CjL?c_j-L& ^^yjS ^Jf*-,T< i uli J CjLLvLmiU CjLjIj_>. 
JLJj. i j ^ tVlj jlrfnj-Jil I JUj JL_j_gjVlj tCjLjl J < n J|J^^M 1 4 r o f) 't "m ^jjl 

.^J^LI J <W ^ a < . < l < njg CjjlHjl JUjL->- J^Lilu e-tLjl O W OjUbj t^^Jl "l £\\\ 

CjLjj) 7l < .lI ^j^oj, t "J I o\_> 4 I ts> ^ I Jlj>.^j V o^I ^yIL>.j . 4_j_dj_i]! 5L_j_j>J I ( ^ r fl 
j-^laJ J^J>-1I o' 4_A-j_5-j>J I J .^JjJlj iZjLjjI 4— iSLJI £>.XJt £yi 4 — ' ^ ^ ~- ' ^ 

J_jL*i < M i Jl ^-JL^Ij t^j ^-> > )JJ Cl M r Ilir » YO * ^yC ^_JL^I llJLlAj . ^jjLtJLl 

Jl 

(j>s 4_> ^J-*-» La L- f Ttj jjjl^ Cr^J t4 1 /J^H jLjjUI (iuC: 3j -c~i ?w, G^Uai jJb — 

La i j La 3j Mi^tl j^'ia ^Lj^j-a 4 nf\ & <_ ^j-c- o^j ^ ci^*^ ^Lufii LjjI mi'^w! 



J£ tjr^AJ l J U j ^Jl3 Jj«tjjy ijftjLfl 4jjJJ 4_j_«^_>JI UjImjj 

^JLuait Ojh-JI <4 o iiaVl t j U fiil i^ji-j^Jl i^Llsi)! i_JJ-lj*- :3Lxj>JI jLu*4 

SjL* L$j «L^jUa g j j) ^ .^j^Ji (j^s ^4_aLc- oj-^? J_j n Ajl\ 

3^qJJ 3jj i^i t." ^ im I (j^Lftl jjyS SL^tJs 4jVLv jj^tA ^j^o Cajjj Lo-£ 

j^Jti, < jl£:> ^ ij— T jijj v ajL^ji aju* ^jjl- 

r^j (jV 4uus>j-C (jjj^Lj (4^a^jJ1 i^^jLp- jJuflJl (j>s JbT IjJ^ (jj^^rf 

; i^>n > jj^ujJji 4jt_i-aJl cJSj^ji j-flljJ ^ ^ f O^J Lr^J* 

J I Ltjujj 4 jjuq^ ^JJUl (J^LjuJu (j I j^IdJ iJjJL-uJ^J jj^a L_)j_aJL 

Lo-jajj CjIj— JjMj c j J a JbLi (J^Ij h " * J ^ jJl JLdlaVl L_al t4jLll UJL? ^ J 

> " (J (j! jo- ^^ya (^^LUI jL^_>Jl +\j^3*\ j j " "i mm £> Juij .4jjJaiJI 

' -t— 

^9 (jnjij ^jjl ^1 JL>J1 (JilLJi (jLa iJ^VI 7tjSLj La-AJL^.1 (J t 1 J » JjfcJ 
5 ^ * aj^ t JoLoiJJI 4.2^Lja VlL) 4^qj)lS 't a 4-jjJ ^-jjl^j i^LoULj ^jlLsljj d ^ ^* 

k* 



jo^UaJI 



/ya 4_jj_jJl Ljj, j ~<5v i 4-Lal m<jj ^Jjuu <jl «jjajJij)) \ $\ * 4J:j^Jaj 4 j f Lull Ljj g ~v I 
Juua (jr ua r-L~J ^jLjLjJI j \ Jil I Juyi^ij Jj$ ^ 7\ 1" j .4jjJLxoJI ol j irt tll 

jlM-l^J j^A ^JjJI i4_^-)LLoJ! Ajj Irt f T I Lc^-i 4-jLJuj l£>^ 4-J^-la_> ^jUjj 

„ijj ujl^ IjIj .^Llil jU>JI ^ SO^ 1 j^^tl JoLp.V 

JJ cr 1 ! Ij^jJ J-^^W J 1 *-^ L^H-^jO CH^I LO^*-^' j-ua-JI or 1 ! 

jjJJ L_j!^_l!l C< r CJ I j (n 'Z- ) ^ " aVL) 4 j *^ (jJJv, Tfr " Cu3j \ ^J.vt (j-^J J 
^ ^Ju ("^ ii^>Lfl VUcAjI J^t C>j rtj 4_x>j) ln 'r U ^Jufc ^Lfl ^jVI Lat . JaiaudJ! 

^jt ^.jJLt J irtrt j i n 1 <j $ j I t ^£Jj t4 mU 1 1 4 j U^^ulJ I 3jijjJLt 4jLu^yi \ ^ < n"t V) 

S L^lS j 4j c^-tl inj 

<3i^ u>«uji u^-VJ oj^l o>&*J ^IjpVl jij^Vl^ :jUjjVL» 



^jJi^Jl La£ ^j^lm Jjjlaj 4_wjjJJi( tf.Lc3 3JUJL>. diL-yj^^J 

j JJ Jl>. £jLlm_$juuu _iljL*Vl tjL5 J j. fti LcuJ JLvl dJti& LaJU£j * f*4^ 

(J^JLiLl) jf 4 j il^t J>L CiliLiDl ^jjjJiyi L-Sj-jJZ Lot .Lljj^u J 4jy 

SjuJ^l 3JLu» <jJL_A^ , 4jjLi J^j 4Jjj CjVL>- 4jLj 4x,^-»Jt_o <_3jju La * < j ■ ^ 

4j^Jcu j-=^\^ *^>>JL 4jI _^3>U jIj »1 mVi respiratory syncitial viru» 
(^jjJl Jju^a Llj^-oj JjLjj (Jjl*j*j Lij^ji <" f j f r> T ^ oli Urcthriti n 

j> jui^ itnast iujuJI L^jjju i ^ ^ ^^i" , ji^li ^jUj ^j^j ^1 

l^Uj f'ri n Jjlu S^-ji-Vlj *4_i£.mi -A 1 'i lij^-U jJb>- 1 La LgJjjM jUj ^ JlO^ 

(^rd^JjJU^ ^JjOO^J l i ir*^? I J Jk-JLJ IjJ » <Jj Hld 4_L>l_CaJ L^Lfi £jJJ^J 

L4JU JL^IjJJ ^L<u iSj^jj^ JlSLJul (^3 ^jLIjJ ^ <a-c^> Jl3 tjroj^j tjLAj i^y^mi -A 



t "i 4 j i »LiuiVl 4__jJVI (j l V} i(^Jl ujj) j ^ j-^T V ("t J, 'f c 4_j>- JlJjjj 

♦ ^^Llll _Jb £r*J jJ_>. 4_a i j ni n : mAi 

LL^j La^Lii.! < n I ~ VI ^Ll^ <jl ^ ^JuL U/g dili 

LIjU cij-^J (jJl >^ J^P' O' * S j 5 v O- 4 <jr^ >^ cM ^ J-^J 

3j_jj->- jj^LaVI dJufc Ji>. I j . 3jl*f t a 3jjjuoj 3j^£jLa 4jj_j^J! CjI^ <iUH ^jjSj 

^fl iLujiaJ ij^tJ L>-LLo S^jJ^eJLI (jl ^-jJl (jic «jJpL 4jLu»^U jIjuu-ujI 4jJlI 
(jr^J -JJ>^ 4jt^lj ^l^cl UjISL^u ^ 4jUI ^ (jJ>ilx. (^I^ JjJj Ls j! 

l 4>3 ^ V * <>» CjLu-C ^^j^ 1 Lr 3 ! >^ cr^ 

. tl aLiju U 

jr>UJ! ^? oVl JS dUj_>j ij^JJ Sl^U.V| ^J5U ^Vl 

. 4_> *-jL-qj V 3 
4JL>- ^yia Lal ,«3jLi/» Mj^i^Vlj 4-oju-jlU D^-?^^ J^jjiJ ^ Jl>.) 4jl t^^^j^'i 



O fDgjugojS 

Jjj^ 4 jr ilij^c Cj I "n 4_ul_4J lJLlA (jL^j * Lm*w ji i* r. 4 < n <;->• LojJj * I JL->.lj I n 'w 

J|J^ jLL^W l^t l/^tj l4 A 4 «U ^ c£>^J *l£>^' ^Lt^LII _A jrJj-LJ^L^ ^jjO 

w ■* *• 

4j!jjJI Lc ^jj ^LaJj < rtir>j * l^.j "i ^ 4J t "u j j in 1 4j ^\j>- (J£j 

4JI Jj 5JjJ-l jl JUlL-uVI 4lu> JUwj La, l ir 4-u n'^Lua JjlS Jj ^jL^ ' ^ Jjj i n^Lj 
*4 i^^Ijj Lo ^jj^kT ^J-Aj »lLU j tfjLuA ^jnt iti^ . ^ ) ^y±M^A^j^ 

Ci\ n 'w» ij^J « 4_olxLo uilSLoj» ^jjo Ij^Lui 4 j iUTI O^L>JLl ^3 4-jJLt "i c 4_lj>. 1 T< ^ 1 

^LjJI I o a j n 'i <ya jrtcjV jLuI jl juwIj jLSj .«^jjj-i-ui£Vl ^j^e-UI cj!j 

Lr >.jL>J! ^JLtll LwLdJ Ls *^jLitj« 4jL 4 o ml j^J Jnr.f JLxlj 4 o^'tlj *4j 

jJLu c£i!j ?ua 43jLfluo t4abuL)l CjI jljmJI ^ 4j3^uaJI 3^1 JuJI ^ 4j j ^ ISj Loj 

tjr & 3j-lLc 4 i^ ^ Cjj^jo 1 «o, 1 jj^^l ^j r n t~~\ /«Jj 1 W^<3 fl ^J^l 4^-oi j < »TI 

^ 3 * **' 'U J ' " *\3 ^ l^Lmi"i^I t^LftJLi-A J_>.Vl < ^"»r m ^j^s 4 a j i,^> 

. 2tc! I jjJlI 4 i^TI ^jSLut ^«j t4 iij^ inti 4_jua£ ^>>L^j ^jjjJ^Jj ^aIjjj 
1. 1 n t^jj^g "t i.a.a l^uJ^JJ <ili"> /ya 4juj I Juu» t < rtUl i j i <i ^cfi (Jj. ajj 

. «aJLi <. ( t.**< 1 I t I 



^1 ^ <*ULJI y* ^Li^VI ^Ji y^j^U/Vt 4 n,„>LL!l ya 4-l^L*J1 
ya ^b^ieuuj <_l1LL& C-ljL^ \ jfv *2>_£>-'jlj Sj^JuJJ L-ul o "U c. < frjJI y£. U J) ^ 'J 

4-^ J yjJLsLUI *V>$Jj . 4_u!jjJI Cj>Lu-aJI y£. t±,^r <H JSU 4jbl 

^jJ j <jf c. n IjLs t aiJj y^. j .n m (j l alu -»JI jl^Ij yalj^aVl jl».? 

£i3j (4_jJ*j1 j j^LdC. CjI jin* a (j^L-u I ^^ic (jljS/ 1 (J-l£ «LjJLjJSl». Cj\ m -w jl « j" < <>V 

( _ r Lc t^jj dr*^>- 1 1. V ^ *^ . ^j^j-^VI i \ lr Lo) jJl^l (j^j^^-a CjI m r ^yS JLj>. 

JL^j i ^rL>^ j j t ^ya 4jLIt y9 j mi r 4 m o V 4 j t u\ VI ^j-uu V 4_&Jj t La 

I JL4>j i£jjj-J>.\ ^jjuaj-A y3 L-fli Mi*i^Vi i JL& jlj^o 4-jj t t n 1 1 ^ya (j I i n 

jL^» j>d^' -^i^i ^l^* ^L^Hr- c>^L^I y- o>^' j^hj j-*^ 

*QJ Hi^ij^ (j t u'gLua JL>.f t^^ujLo Ju^tj ^jJ^ 1 Jh^l-r - ' k j **- A 

Ci oj .(jiu-jol cIjMjLc ya 4_1jLc oj m! r ^ju>.I ^jJLc. ojj^I 4 miIjj LT ic tiilj 

L^f 

.4 < <i n t tj^_>J1 I JUfcj ^J^JI yvj 4^jIj -i>>-J f*J?^^ a J^t-> ^-plc h \ t lTi i i i*i (j^JJuil^JI 

j? 

^l^-c! ya 4_uLu^»} Sj j mi r <_ ;r lc OJj^>- 1 4ojjIjJ ya m f nl 4 mi (i i ^LJI ys^ 
(jSLcj diLa^uj^aj^SUI y>o 4 ntn i a 3j mi r ^ JL>> 

\ q ia jj^" ^ » ^^JoLLc ^ mi r ^ rt i^jjJLl j| J * 1 i dVLj 4l ir» L^J <j (jl 

1 ^ ^ a IjjJ < ^ < t 1*1 j i^jjl ^Llij] •> -"u CjLLijju—jJI (jjo 4-C : CjI '< juJ^JLiVl * j 



^jJl tlr^>i-Jl o-c < ^ ^ ^ j d jJ^ l'j-Aj tjnj Ml jlLc. ^jj-U juu-tdu^l ^xxi 

cj! jLl^ji ^ jjLlii oj3j^ 1 ^ie uio jls^Ai w-tii ^ 

j^SjJI (jf JJUJ t dO£,La£j * *:LjiJJI ^ ^JjJI ^ JL ^ ^ <*"'>•' Jji^ 

CjVUx j^Jaj U-Lu t( j-^L) L^jjjL^Lj ^cj ^jjJI uLjj ^J-I 

L^J^jjLjr "n V J Lfcj >.' J I Cj\ j ijj mi t!l i n t n "i 't 4 JL-lC cIjLjVI ^JS 4 \ <n m H*J1 

jju&Js : I Jljjljjj Li^L>> I *< j i"7i j i <i rij <j' o^^f 1 Jufc^a . (CjU l n" f i» V I ^£L>u ^jjl 
3j j i j_uo jjfcj Ju tj (j^oj JuLa <LjLj-o I JL3 c_)SM jJLc ^jjJI ^j! ^^jJjlj JLfl tjufej 

lc >l j-cVl ^1 ^jj3 ^1 cj Uli! dJLoku J^kj cdJjj * ^jjJ! jLj ^jOj 

4 o < .il j 4-fl_ua^ J-Aj * ^ ^* j) t n Jj^J 4_L^JaJI ^IjjJI ^j^ic ADRB2 

^1 t7t\\ J ia I kiiM ^ fiSoelj ^jjl i(Jt rtli 4_tiUjjjVl jil u nh a _ T - ll^ 

, CT aUI Ijuk ^.L^J JL Lcj^ui ^jjJJ ^LlaII 2Lra^| J^ajj .4-ul^l 

- " " (*) 

OrO *L**11 ^ JLclj jjl^ JL^I ^jcj ^yic j^lo La o^ .l-3Jj->JI 
: qa j Ijl H j ■ ^ ( _ y _tiajJLl ij 3, U J mi Tl 4._il j I, U j-Jjil CjLjj (jr 4-^j a jn aj 



. 4 ft i„L>. Oj& o' Julj! I q\ W i 5 0-* Vju j- 0^ 11 cflj-rsJLa 

t£ c_3j^>. ^jjJ (j\_Jull! j_)jJ! ^^jtbj-ja 0-* 4jU1 (j^jL<u LlJj_oj tiJLLjfc 0^^ 

£>loj (Mh^ cr^J^ 4 U"* U J '" 0 U^' U^ L-*^ 

OJLJtJ (^jJI ^yioil nnr"tl jL^>Jl jLti.J (jr^il ^rt^j jjLaJI I JUb O' ^LaljtJl 

J» 

jJa^il {jr B £ <— 3j^>- ^fJ^ (j^J (jjjJi dlll jLjS . jj^JI 4jjj( 4_ajlJLa :^ jr Aj 4 rtl"<V a 

Lt-^O ^_]/CuJ^I O^k J_<_u ^A^j£ Ji V,< n J J^ 4 mil 1 (j^S-Jl ^3 (j*ULiji\^ jj-ujLjJI 4 mi<1\ 

Ijuk o^i3 1 JJ? d j' ^uLi-") 0-* Sj-oJa juu (JL*-3 j s c L ^ J TiJ^ t^r j t^LlLa 

(jryie-iiiiJI Jr. I O-*- 4 >^L) L«*>» 

4_aM^ 4J ADRB 2 u^w 11 jjjoll jlLc £ Jj t ^ j » ; Ml o' £-^1>JI 

0? *« U^* 4_jLj 0^->JI ^ < mi i 0' Q-^» LU^LIj i^jjJJ jl JL_a_JL-Lju^fL» 

4 j 1 9 1 J^ 4 lij jWi o^*j i4jI£L>JI o^ j t f^tl jj^ij Jl^j^Vl jni%.i Ja j-aj 

Jjua^Vlj •t£j-a»\ J^t^ 4_tk. Jtlaj o' J^-"J j ^ -'^> ^hH*^ *^ u' j' * ,r> 

j j Mm tj»jJLj->JI Ja ^vLc ^3 Ujij L*Kj . 4 jt U^^UI ^jufc a jjju o' ^jL^ii 

4 j t i i v4jjLaj 4 j ♦ U ^ V 4^oj)U <U j g.U Cjl <o mi U ?r j c n') j . 4jj i Jja! lll 

0-C- 4_a_)Liiill i mi T i ^3 4 'i W Lj4 0' ^ilj <- i } < >■ t j-ojJj . 4 aLc. oLcjjj tS^-jlt la 
1 Aji 1 r 4-Ial mi \\\ 01 c-t_i_*jjJI O^J 1 LLl>> 0^ cltLa— j-*-u_>JLj t-Laj-j-u—JI CjjIjJJI 

^II' O- 4 ^J^*" 4 U j i „ .tl 4_LaIL>JLd :cJJjJ 0' c? * y 13 ^^P* a ' * 

.SjjJI SjIjVL. (j^jJ u-« ^jL«^>^ JoLp-J jj^i 'uAt^' i' tPW 



t 



1 i \ 



3jlcU9 c r ja^a» j i ^ j LiJ ! c< U >>> jua IjljLa 

Ly « J - ^ J «4 ^ n t^t l ^ L^J O^jjJiJI ^ 

4* W 

J? 

J LLo 

4-jjj tr> t ifl 4 V < o 1 (_)_u_ij j <i, >. V 1 j » mi! I ^>L^ J 

oLi^uJ _ OM-Jl 4_£UaJ! 

\ $ \^ \ t m'm t i (j i tni i 4-p Ij^J I « ult n n T ! » ^ya 



^Lc 4jL$j ^^Ij-^-j *0) f* 3- LM 3- jSk J^> J^- jJI 1 jlA 4-j_3 jlaj J-t-b-fll 
4jI lIU j i La». ^1 *ar mi ^cJlc '(^) ^jjj^JL^ ^lc Ai^J -0 I J « plfi JlU» LjLlv. Jjwj 



je-uoljjJI «<jJj**i mi 1 1 ^jui^Jt 4j&ieuu3 4-Cj^x i i ^ j t t— jL-l^VI 0 Jufc LcjJj 

^ UI ^ 

j j ir^ll i.mi 4_j12_jlJ! UjIjJl^ JUJLAJ (JJ^J (j V ^j^oLj V 4 t J j U 11 LLol (J I 

4JlUI j filoH j ^ jJ! ^11 \< d U*:> i ^ tol m> 3 juJ j! cjLu-^JI jl^V 

i^L> 4_jw (j-Uj^j—fl IjjL^ ^aifcj o r CjLj^ mi h\\ ^Jl— aLal ^j^a 4_£.j <t ^ a 
jlo^j ^jL^j ^Ijil I 4 iu.»>j ^ CjLjIjcJLaVI l^i^J J3j t3j mi f 4-*jtjJt ^1 



jjj^, L y*-uu\ 4_Ic jjai Jl_x 4j jJ ^jl^ 4jV ^* j < «i j^j i IjLA (j^-4aJL '".'^ ^ 

*\ ^-i-u^jaj^SJ 4JjoiaJI J^ljJ^I i,^!-^- I*>^ U^-J-^J '(j*^' ^i- iL^ljI t^zju 

. K ' IGF2R ,^ul 



J^Juj .^L^jJt Jj->. <_3>L>JI JiLa tLuu L^-lA t-flj <rt"TI ^j-^ CjLj9>L>JI <j^a 4Ji 
— 1 V U lj . . . l_)LjjjI 4^£ j^po ^£JL_) J^j t^i^ifl Lj 1j t^jjusjll (^,-3 LLa ^jj^uSJ 1 

<Lua Jjirtll <"M<pl tiUjJj i<JrfJt* *l3l J^"'^^ L)' ^J-^ ^ Cii^J A^jlliL 

t_£j-^ej jl i**^Vt q\ LdljjJ ^* JLC <j| VJ t4 iri rtV <fl i^wj^ ^j^jILoj 1 g ja cJjla^J 
aJUfc ^ mU -v j • cl^j (^1 4jI j JL>- (jjA ^Uj La (j-oL>- 4^>JJ 4-J3 <j " ^j*-" (J^J *l3l 
BjJuULa : JLp^j (jj/LlJI j u j n't ^jl 4j>-L*j3 i^IjIoJ Jisl VI ij*^t>> 1 V Sjj^JI 

* I rnV < o jJUlj j^ol *LcL-u < ni^i LvSLa *(_ 3 -tu (j-uL}^ cr^" 

^j-C Urtl 1 l-aA1jJLI (Jj-*-J <jl (jIs^jlj ^jI^IlII 4_<_JjjJ IjLjIj (jjoJL*. h j i <i ijJs 

4jj^jII CjISLUI L? lui 4jU»j uta^Vl ^j! j^k j*LaJI ^JUb ^1» 

jj£t 4£,^luj jjU'ill CjLLc. ^1 Jj-uD^iJ . V ^ 71 1 1 (j-ojij i^yJLjJljj 

. 4 j mi La IjjI^^J Lo^ 

iil . K^l ^ 1— i*. J>^: ^LSjJI jL^I o! t^l*. 

^^yic 4 ntlnj 4 j m i Jj-oJ I 4 o mjI ^ 1 11 4^^IL>.I c. L^J jl i "Wi Jjl Jj^>. . _A .^k 

4jIjI 1 "i ^1 C^jL^j .jrt-JjjJll urj-t^MJLl ^ ijyc 4_j*Jl ^ Ijl£La ^j? CJtHH" 
pjrtt j I ^ U> , „j" 1 1 4. g,g IolI 1 ^LdJ j j ~rTt j t 4^i 4_ul j pL^jJI J^aLJL 



*L£jJI £jl ur* ^ cr»-^ '^'"J ^ S I n "m 4 ^ 4< j ,1, L^J ^^Iljl 

«Hb ** 

^j-oj j-Lc ^j^tLgll jl i') -%.L> «U ^(iKi <jV ^JalSJI jJlHL 4_yajJLll 4-^1 j < ntl 

^lu-^JI o' t> ff>JI cr-^J 'L^J^ 3 - >U . t H J* t>JJLL>al o-^ 

j^juftj £^_L,f. J {jj&j-jj CjJLaI 5j j ^Tl DJLA (j) VI t j j JL>- ^1 jjLlill (JjfcLj>ij 

j_uLj u^tti CjIjL±j_>.V tj\-£ . 4 Ml V a CjLaL>ijI 4J3 (j i (i \$ Vjo^jlm -ilj-flV! 

2l^V mi ^ a-j^jSJI jUt o? oJl ^ Uj^IjJI ^IjJJI ^ fuJafi. 

^ \c j cri-uj) < >J 1 ^i-JJjjj^U 4-ajLi-3 1 1 n iri-w (jlsj-flj 5j-3b-^JI JLjJjtTj 

^^ju cJL^ VI 4-*£>UI ^IjlaV ^ ^ A<\ • j»U 

^ jAaJL) p^j (fl J-<^ju (jL£ ^j-^ i^L^jJI J^oljLjft CjIjI m ^.Lj 2L^5Lc 4J f- ijr uj 

JjJuJI j^wjb _ ajJ^LLja A-oLUI 4_jILtJI c-ij^Jl _ £jJL* >4-lc1 ril^Vi 

.t 5 J' 

UJJ ^ L>* 0Ll> 'Sj ^J-»^ I (jy^* ^-«L^ ^LaL>o CjIjJlSJI (j,-!^ 4_l!LljJI 

(O ' CjIjLuJwL) (^U-aI I jIjJsl (Jjj-jLjitJ^ 4j^_lL>«jJ CjIjI m ^Lj jl^. tV| 

i o "i T I 4_iJL_4 4 j'^ 4jIj^JLj ^_>lxjj Jj^/ ^i^JI ^1 JL-Vi < <il 4_>JIjua 



j^^jLSj J^oLjl^j Lr Lc 3jjlo)1 ^jjJ j mi jlj^al <jL& ij£ l^c-J .ij-uai 

(jjOJte^j Cj 1 j i j"< i, n H (jr JB «fcjiu. J I 4,_i<a~i >JI J^LuI i LqLw lili J ^jimuj 1; L^J ujjSj 

t <i m; i3 jLuall <j-Ufcfj™Jl ^j-C I JLjju ^Aji tjijjjjtj^ 4^*£.1 J <j\&\j*j ^j-C L*51j 

j^jjL*JI jI^jS/I .^jL^Jl ^ tlta^jv ^>jSI 3jLc «^_jjL>Ji» o^Sj ulup* ^JUJl 

. 4_1j_Ll9 dj Jl3 ^js\*n L*j1j Ij^Lal cLUj ^jLuu Lw ^Klj 'f* d ^yjl tlTi <jl Ltllj 

^Jb f>Lx£^L£ fjnuLU'l * » ^_a^_> Lq ( J_4 , 4 jl r Jj-djua *1£jlLJ cJu^ju JL>-jj 

4j^JjJ> ^ _}1jJsS/l ^oiil Lq <LaLu-u ^4 jf 4jUiH idLLJl jl i a.'lH <_il.i M tijJl 
4lAJua 4jsLlij ^ijJ ^SUj J^JjJfcjIl jl^JsSflj S 4j^aJi oLaLsoMJ 

1 VhrtMj q\ j "j Lcjj 4J>Lfl j ■ " <jr -i_uj JuO (^Jj^Udi/ ^ JLdJi 3^ L— UI (jL^ I j|j 

L^j^u 4 jl.UJt JSLUIj . u Ut»j ^iUJlj tc JuJL*^J1 ^LSoJI :^LSaJl ^ 
4JSL4UI £>^i *-^jJy o^J^ 1 t>* M*^' J^LAII 



V ^ 1 ^j^SLj JL9j tCjLajU a /ya l_£J ^UaJ La ^j>> t ) \$ t s> n i jia, t J JltcjJI 4m t » 

J^^-"J *4jjLaJI f^Lp* ur* L^JJ 6^^*^ oLj-i-bLj^Jl ^ Liilj 
*1£jJI J_al_t_a cjIj! Ti-^wI Q^jL_Lftj j j JL-'ikVI Ly^iJ *cJ^-^ c5^ u-u 

tJ£l mi U (jyi^. >-^h 4—i-ijjjJLI <jLa tcJi-jj.oH < 1 1 u ^j^j Loj JjlSLaj 

di J I jjjLaj \ ci„ \ )c j . La I m ("> (j-ujjaj L^jI j-udIjJI /y 5 ol^ J-^J '(Jj) rit II /ya 

(^JJ i^l^jJI J_aLt_a oljLuiU /ya SLillitA £^>jV jljJaVI 

j <Xl^Xl jL^wf ^ *l/VI ^jdl jAkJI (j? J^MJa ^W^Lc 

(jU (^-ijI i r^^V I ^j>> t ) JjLfcj^ i«g» J-j1j jLl^1>.Lj a\ o i (i I jt t^LjJI dl^jJI 4jLj 

/ya ^ i^il t o (j-oLi^ L^jI /jj^-J^i JL_SJ_au^ . 4 <i I" ^ 1 1 ^Ij^fl 4^>.j) (j-oLj-3 

O^SLj /y 5 (jr^- Jf^-^l UJ) * J ' "J ph t a (jl 4_aj_L^. : J-Aj j^1SLIj_aJI 

* (JjjjlJ I T^bJj « g )) (j I dJLlu /ya L-a 4j I (jyi^. * *iJJ JL^ uji /yaj « Ljj-A » 
j rt ^ I /ya Ljjj^Jij J ' ^ ^ I 1J-J-I3 4_<_uj jJLl ^9 Lojv V -J AU>Ti ^ I j Lj 1 i <"n ^yfc^ 

La Ltj^u ju)j l_Lo jl^I^oJI ^L^j /)La i£_uLJLj :4-ALl>JLI jLq_cV1 ^ ^^iukjua 

VI ^-l^lj V ^jIjuV 4 t Mi'fTL 4jL^J J-aL^a /^j t 3 j .'i.r 4_LaQJ|j 4_^jL^JI (jru 
(JT ir. j j « JnUlI L^j -i>*^ ^^iJl mi II /j i 4^oj-L>JI Jj i I JL_>- ^LlIs 



j^^cj £-*^>Il jLiUVl Jl^V jJLJ 1 *L£j J^Llaj j iTtil ^<.^U ^ ul^=? 
^ujju ^lll jijJLl £jj LjjjIu (j jj^ < Vn ^JL«J! *L£jJI J^iLi^fl jLalaVl 

(*)- 1 1 . 

ojU>oJ (j£<u JijL* j »^ ^ jJ-LJt t^jji-Vl £_j_JaljJJ jf CjLj.^LjjJI 

^Ljjo (j^Aj (J-ojlj <j1 L$J (ji-^jV «*l£jJ1 CjLjj?t g» .^jU'Ji <LLii 

'UT^ <J7^ Ur^l 

Ij Lb>J^ *L£jJ1 L-oj^_»j LT i^ JiiL^ UlJ (j j] 

^ ifio 1 o j q ^l^jJI CjIjI i"i>-l (j i ^ 4jLyL>. LujJ . Ijufc Ljj (J^dU 

(j^ij ^(jr^ 1 ^ ^ **- ~ 1 4_JLjji_JLj ^j-C 3 Jl_ljlj V! 'v. dJljLaj J ^ J -J 

1 $ "1 j < jil.i^ijfc. aIjuuIj ^ ij *"' J ^ J 10 (jr^ L i- j j i "vj Ci, < f n "fcO JL3 4Aj Jl_>J I 

j^u ^ L»' ^LJoVl 
jls (J^Ltil Iaa 0^ ^ L>') *L£jJ1 J^L^ 4_iLLa^ : IjlSLa 

jlJa ^L^jJI tl i i.iV jj-* 1 ^—^ . L^-jJJ ^-1^> iL^ ^ ^ ^ ^ ;3j^aL) 



jJlc ^jI jjJI oj-^JI cjIj i f i iJT £i 5 juLi-u 4-£-3-j udLub c«jl£ 

jJaljjJ t JL-4jLLo c— >jL3fcj i^jJ^t Jlj^vl <4j£L!j 'U*-" j a'» j. j. r 

Lcj - I J&Jt iZfM L_iJa_j| <-<j J £>^J . 4_j Ju^j, <al ! 4j^_La_xJI 4_> LjJljj I <i 1"< a LaL<u 
t>« JL^- CUjL£ ^rli-lILj L^ol (j I j-a _ J-i-t-oLi^JI Jjjf ^Jl Ju-aj 

Lr JLi ( j-a>jj (j I (jj* juul c-ul£ 2L-oljjJI (jLb la£LAj . LoLc (jjj *uu (-dJj julj 

^La^j 4_<,^ Liwj iJjL_>JI ^ j-S-VI L-fljJsaJl ^^ic j UI J o Uli 

^ \ V S ^* L-C ^ I JLJLJ I J J 1— JuJ JLifc- J . Lj J) J ( n < J <5 4-ft_A l_J%_J J J LiJiJ^J 

f\ ^ I n r"> jl_£llj i^Jl *JI \ -r )\ ^ "1 mi ^j-d 4 I < n r t, I jJI 

c_»L_u !j ^ (jJ doL^ i liU (. Lu 1j .^^jl^j J^oLl^oj p j ^ j j" sc-lI 

(J-^jLa-a j^o ( _ r JLtjJ L) f. LljV I J 'f C t- \ (JjsVjla 4_ijL<La (jr ic j-^J-J <Sj^ ^ 
4jLa 43^L*JI 0 JUt> ^jjSu LaJLi£.j i4j^jJLI 4 i m> <tLt J^Lijjl 43 ^Lc 

45UI 



AV 

iv o^^y^h? 

■ >' ^ < ^jvjJ lj 1 ^ i ii (i \ CjLLoJI ^j-B Q^£j1 mi "m 1 icvic ^$-3 i L*-4 (JM) J * J ^ jJI 

^>j^>.l ji^l (jj^jLlojj V (LajIjj t^jSJ^ j*L>.jVI j_>- l jLj^jLitlj ^jj jJ! 

jl^flVl : Lta J^jjJij ^jj jJI tj^jull! JLoLVl CjLwjJ jrU lULjjVI 

^-laIa m£| I Min a 4J (jjiJ l ^n i rt'i 4JjUJI <yB 

^yjs — ^ ^jLb iCjL-uIjjJ! ^jlvJ Mni^j . \j j^i VI ^jwjJI 4-tA.Al cdjjG 

J^j>» j j t"n V C-oLj ^4_UjjJl^ £-j_LalJ1 -j- 4 '"'^ JJ^jj 4_h.uJ ^Jjl^JLj ^^^Jb i^jJoJI 
oLlj-^Jl ^ j.j..»t.:,lt J^dIjj ^jJ^^I 4_p.LLJl ry> 4t LiLtl J . JL-^bJL (^dUI ^ 



_>-L<u 4j1jjJI <jL_ l( J£ ^-l^j . Ijla c< ,,m! 4 K m, U ^SJj ^ S 1 "I^aU 

L*->3 j^J^£Lj (jJ JuM JL__D_Mj (jjjJIjJI (j I 4 rtjrt'- j < n rt*i j ! > 3t - ^-lc 

<__L__1j_< Ijuc I «t j j . 4_jj_x_l11 cjLaL_*_JVI <jr a Oj-^jI mmj - "■ ^* < r m j 1 1 
^cjIjjJI cjL<_uIjj <jr a (j-ojJ <jVl edl___ jj-ojJj j,"m ill _ ^jjJIjJI j j < nAlj 

«-L-O J-joLt.a <j^LL__J (__j!jjJ I ^ j mi n " 1 1 r<uc Ju L^jLj j U "j 1 o j ^ i t "i T I j 

u m ".llj ^l>aJI uLuIjj ^ t <j-U11 o- 4 J^ii .JL__1_._M^ _^jlH>11 

0 ; ,nti jJL cjMjU ^ ^L_> aji.,.*..* 

1* 

JL-»o LaJ_<__ ^->-L_j 1-4 _dL__b (j^u V Lajjj .CjLLulII <jr 3 * « g.1 Jj mil 
d U. , ,,j l a 2 % .U Cj^LjI___ <jr 3 Jl_>.^j (jr HJ I uNjjl ">»^lj (jl 

J->Lujl 4__}L_. liJLla jl 

4_*_i_u_j^| ( J3 JL_jJLj ^-^jJlJIj cL^j t J^aLt_flj (JLola^l cL^j JjjIjuj (j\j 5 j, ^ i t<~> 

*(4jUI ^ j m. r 

4_co^^- (J^^J 4 ^JL)^ 0 j^-J IJljI^J t /n>-»t j_<j La (j 1 cL)L-<_uljjJl 

oLcj <> (J-^» ^.j ^jL>JI i_jl^_^L_Jlj 4___ijjJLlj i^_wjJl ^j-^ _-jLj <jr _L_JI ^ 
_£jdl (j.ijj j^-_J1 tL_*_ J^L*_4-e . Joluaj «uJa Ijla ^j->. <j£-ij * -Iju^I 

J^_aJl ^4-- . uUj I j_<JJ 4 JLlIj t_JJ Jl_> j— l.^Tu Lo-Ij t j___H—i j-j-t^u 

SJjjj Lk^_u Lj j I _xfTjJL 1 (j <ij 1 1 S I JlA 1_o . 4-1 j-jj Lj « Ju I J_u » 1 4_1j_j.i- 
Oryujlj 4 ^ _-Jl>^ j-Lu 4Jj__L_Jl ^ tl^jJI J_aU_* i-JjljJ 4_Jj__ ^jj : 
.4_U( 

dfrljj 1 Al^. a ^_»L>J1 ^jJ___Jl 4_L_0 j_l J-a 1_j_s_jj_U Lua JL_-ljJI j i t j 

oLLlJI jl " V j . (j-j^J-T I 4__>L_u^j 4_l_ c^l-lL__! _--it olj^Llll 

"'t . 

jLjfcj oLlaaLl 4_jjJ___]| 4J t * j^j (j I V JU / 4 j j. t> Atl djj j d ^cj^Lj 



JL>. ^1 4 ^SLjtjj ^^jlII Ijuk j ji^td ,jl , V 'i » j I icLil JL>.^/I oj-A JLvIj J£ 
Ji_^jf (Jj-uo {j?* -sl>C-Vt <J£ oS-^ iL ^^ . 4^_aLj ol JUvi 4luJLu 

^jL^ 4(jr JLllL}j W(Lij^-Sj I j- - ^Cj-j-uJI JjULXJ (Jjj-LaJ! ^jJll ijr^- J-Sjljjj t jLxjJI 
1jt a\j^ j-jjG 4J (J-u^_S I U 'i T 1 <i j " ^ Lusjjlj JLdLs^l (jlajju ,j! ^j-ta3 (j-UbljjJI 
4jL$j J J) j t . t U n 'g Cu_3^j<i jj-^jJ (jj^Lj I Juk ^j£L!j i^o^jL^j J-aLjL-a CjL>-jJ i _ T i^ 

(^ojizai cAJ jlJI) ^ I ^ ^jJI JUJoVl <jf jl>J t 2LiSI jluVI ^ujjdll 

"->■ 4 ^3 jr Biji mi U 'y a t _ 3 J9 j-J^I (JL$£u-l*j <— ijIjJjJI 4_AjLa ^j! tliJi 

t jja J^jX\ 7r t-<,^> I t Loj) o f J < ^ t 4j Jlaj (jLiLsVl 4j Julj £ja i^*^_Jlj . ^jJLJI , V if 



Lu^_2j JjLcjj *l£jJI ^^aVjla cIjjIjj <jl J t nlL ^ JLjljj . CjLc 1 oJ I 

^ im<i^ (j^a t-J^Jaj La ^1 (iUjI^ItiJ 4*"mI tLs J-t-aJ j^>-T -^>^J jjjJsVl JL>.I 

The «^^LUI ^,4^111 

jhj ditl *L£j J^al « o oLwjj ( U . ..j "< o tjru Jjlj-a liJLLa . ^bellcurve 
(j f U*> 4 nl"< V a Jjlj_cl £rv o Cy* ^LS_j_(-uJLI 4JjV1 <j I 4_JLjJLj>JI Jj 

t JL£j^a j_?t_j (jjlc. 4jj^ I < 1^ <u Jl!I JLjj^jJ I ^ mi T I j . LbJJLC 4_tlc ^j^SLj La 

j^-j tJllA o-i tol m-nII dUj ^ 4^>JLHI Jj^AiJ tijjljj 4-iLll 
1 1 r> j I I Ix£Laj ju v (^jl! (jl^ ,alx^£ 

asm 



JJl-C JljJl^kj ^yS L$J jLi V C)l,i< -»»tl <j\ JjuV Ijuk ( ^SJj .4 1 ,j Jt 

4j Jl^Lo {^jJI LaLoJ 4 < ii n"i jJuaJL ja\ 1 jufcj * Jr; h h V 1 1 jljJaVl 

CjI ij -v. ^ lr VI <jJ *iL£jd1 J-joLjua oLLj^w ^1 j U tsSi (j^ja^h Cijjjj 

iL^kJl ^tjjJI ^A^. IGF2R tjr^K tL >yjjlJ JjVl cry>JI 

.«*L£j±J Ur^» < - J « V » £^>U >^ O-^ ^JL-S* JjV jJ_u e** 

<lLdL_ljjI jj& ^L^jJL) ^^ru^yL) 4-Lxj^j ^jl (J.jl-3 4jj ^ mi! ^ t d njl 1 < < i 1 nllj 
^jJtj-xJ I JUfcj t(( JLaSJI (jUaij— (jj » < m_i 1 n ^jL^ 4-UJj . JUlSjM ^jUo^* 

^1 ^Ij^L C*t m -sJi uiu^S JUflLit-^ ^ }L^L£ UU^J ^LUly 

SLLJijcJLS lij La 

^^^ic 4jj J_Ja I g 't j 1 i 4 j mi 4 . 7i— o. 

4 <i jfojj .^jui^LjJI j-A ^jt jl ^ <) L_>» G ^Ij^jJI {jyS p K a ?J 1 

4j>.jj» 4j1 (^yAj : jJtLo jJtJ ^-i^ 2l*jLiC. ^rU>JI Ijuk 4J j rt mij m£jJI (jrO j^jJI 

i jj>^ Ji.b (Jl 

(^UJ^-JI 1 .«JLst^JI uU ln, v 5LliJl ^Golgi ^^JjJI» 

4^c^_l^ oLjj J-*-«JI ^ IJufe 4-^K ^j-A (j-u-J^ . 4-_l1j3^w ^jj^-ii 4jj-C 

VI ^Uj^ V£VT 4_fij > ->. ^ , o y. t< oJr„ ( >> (jr^w IGF2R 

^ 4^1^ n " m >VI oVLat LillJ m;j^1 t 4 ,,.m-.j j^>Vlj) oUj^Vl 

djj^JLa lLILL^j .^U^Lc] <j*>juj \j 4_uU u L^L^ou ^In nj 4 1 

L<uj>-^ lj^LooJI ^Ij7< "v. Lj ^j^j) mi lVlj 4 ^ j 1 mi 1 1 o LLu j^_J L) t^^j 4 



5 1 j 1 i o j < t U I ^ g <i 1 1 "i c Lu I {^LftJI cL^jJI J^oLa^o c-tLrtt-i^ 1 ^ * p a ^lit-»? 



^cJLloJ V t.Nj *»■ i 3 j d/l j—g j j r I >Lj _ j_J 1_j JL_>. (JT J j _ p < M **<" I V 

^LLM 1^1 2uVj J UI* t ^ LijLii ury>J1 Jl5Lil jl^i .*L£jJI 
^jjl ^jJll ^1— • a (jr^l 1 ^ i ' o I ^ " ' Ct^- 0^° 4 ^ „ i, m i? 11 

. « i? i t T I » O ju -±^ I j^-A (j I Jl^ JJL I (j-j<3^ ♦ < l-> mf I f tn ^ t-L» LSj 

(>q Oj^Ji (^j^f «frl^J djLLi^.» ^1 Li (^Jl ctJ-A^ij 

JL9 CJ j I jj " 1 1 *L£jl!I JjoLt-a <jJLL^ CJ)L^ Ijlj . I^j I ^ «Ujj^j-jO 4_*_u I j J 

cjI j fjl^Ljj oLuLjj, mi c LiJLj L^jjj uii aJLaJI ^? ^ ^ jJ 1 j^VI t J mi i.H 
JjUa <u! 4— . l£]Jjl_^ o3^d ^ ^ 4Ji I L_«-£ w-.um.L11I p j 1 1 "f II 

o^LJj .(3^ l<^-Aj . « ^ 1 ~ r< > h ! ^! ^ j Yi V L^j 1 j j >. ^ b ^ ^ i<Ju ^ 1 

1 t *\t~> a j r, a \ o '^ i ■ U j « >h ^ L) 4 K mi t, 1 4 j I r La ^j4> I Ju& 



Jl^ 4JL>. Jl^ uVl> ^Ijj ^J! SUJLj^JI ol j nM I u^i o! 

oVL>JI ^jla JL^I ^1 (jry-ujjJLLi <j;i}-> V . 'dyslexi 4_jJ>1j^oJI 

JLJa_3 i LoLj 0 tiK*\\ ^1 (^jf Ijuk (j I <J_J i g. 1 1» t i J-J-4J V 1 g V\ ^yit 

JsVl JLaIoVL 4_^U>. 2LL*i Jjl-J. o? Mj *(jeh>a>II JLAkVl 

^-1 y 't t ^J-<a,.Tt£Lo (J", o ^ 4 t u, n > 4_jJ L_rt~J ^Vi>a j 1 ,1 J ^ ni"< "'JJ * 4 1 ft^jt 
^ C1L1KJI ^wLrwj _> <_£ U I JLa-j^JI Jj._iJ! ^Jb JL-A-S .^LlaoJI 

jji i t j) r LSLj_JuJ 5 ji j 1 ^ 4_Lj Lc <La ^qjlJ I £. i_L) I ^4-3 ^ l/L-lj I 

. 4_i^j^L£VIj LflLua3l 4^jJua ^Jl o^Lcujj (jL 4_jjJIj jJ^I ^jJl 

. 1^! o LjJj LLjj>j c__t.£- j CjljLp_i*VI oJ^i-J LSo^-aI jJj LoL-J J^j 1 mj J 

t (\ \+) jl . "^ 1 4> ^JI 

1 ^ * (J *~ l * «• 1 j I (J 1 t"> 1 (jjJ^- Ci <^--^- 4 c y J mi a 

o "tl L^^i ^ 205 La I oljL,." ^Vl o? VI ,4^Lii1 ^jjJI 

(<Jk £>^<a I o-<i_J_i i £l -x- Jj ^ ^ «_uJ I jlj >. (^-A i3jlwX— >Jl ^1 Iri f t 

i La Lj < fll'iVfl ^^jj-*-" 

^ Jju JiijI^liJ ^jJI J^L^o 2LLLi> JjJj 
^ "( 'C? ^jLj^ l ^j^j 4_jJLc *L£j o^LaLu^i > U . nj-lll (jyjs jjl! ^jJI 



dJub ^ T' ^3 . ^jjj—-^] JlLc (j hK t tlj i * o j 1 1 j < ^ I j^gj, m jtl 

4_JLiJI *l£jJI Cj}LaLw ujI t i^f jljJaVl <jl 4 rtj^-wj .4 m m. jl 
lLsj) ii (j-^ (J-^ ' ->JL«J I j) <^*>^-*J ^g-> I ^^_Laj 4_jj "j p Ki ^J-^l ->l mi, -w ) ^c^JjJ 

^ \ V jl^ cujIjJLLJ ^L^jJI J^L^» 4^L»L3 ^L-fl ^ULj 

^J-o-t^ CjI m ^ l£>^» ^ CjI <il*\ t ^ I _ JUtJ! jl «i < n T \ ^jLoj Li j oiLj^o 
j_l*oIjJI £ya S ^-alauil jl j-jJoJ1 (Ji-l-> tiJUj ( n < t n j ^jl ^ oli < n 

ii o j "w 4 o di \ 4— I j i d ^cJLc i h^V {jjj mi 1 1 1 (jj-Jail CjI mt 

. - * ^ ^L^jJI J^oLjla ^yz lLsLaj Cj^Lj t_)jl_aj < In i njjua J-t-CJ 

4_A-tLja_> j i ii T 1 jJb (j^^J LftJjj * lLLJ j < ^ i j i n LaL^j .j jLjfcj ^jl ' ■ * ^tl 



Lo . V ) f j t3jujL£, ^ li <iJ 4 ufsjjj .t j A CjlJaLuat VL*_pl 

^-OJJ I JL£ 4_J I JL_>-J di ij) < ■ n j^lIlJU Lb JL_*_} (J| (ll^Vl & L£j> (J^Lt-fl n J 

^^—uuLa iJL^uijjJ,! ^yja ^Jljlj Lu 4_Jb}L£. JJsl L$J Lr lI1 Lt a J^qL>-U ^ 

3^-AL1o t. 1 i a\ fj] j injt t-iLJ jj ! J-^fcj oUU J ii 'i t jj . ^ JU^ "r "t T I 

t rt"t^ a ^ 1 miI Lj_jJl>. 4__la j-jJ I 3 L I dJJL^u La ^& (jrvls _ jJj 

3 V I j CjLj^ Ij CjI xj^jjLSJ1 : 4_j j uaj jj u> <JL) Lc-> 

t _p»j «J I (JjI miJ ^3^° j j— ^.j i 4_j^j j — 1^ "1 ! I (jjJLaJlj * Cj I 1/1 1 U J 

lA*- ^ OJ^i L* Uh^J :4i>^JI 

. t L^jJI J^Lw djjt^U a_JUJI SuJLUil ^juto ^jiaS ^1 ^1^1 oLuiljj 
t L£^ll «>Ld 4j^l 

^ ^1 j .j r VL I \ ji U o^ ^JLjJI fj\ u \ c Jju La I JjJLc 4 m o ^ 
. ln A ni ^1 njnj V c- L^jJ \ J-aLc-4 (j' ff"' ' "J *L|-^ i4_tflLSj 4 

^L^jJI ^ 4 jih ^Jll dJLA jl 3 > S^ V 4JSJj u(g» J 4-ij^> 

(jr JL>JLl d> I j r< 1 1 I ^ j ^ 0 jj><u L^y t-u! JJo 1 4_a 1 7t~i\\ ^Lc 

(^yjt_j_JaJ I (— jl_Jt_IuVl (3^>^ o^ 1 ) '■" ** L ^^ -La 1 ^Itl i ^ <i j 7t " "H 



3j^J ^jL£ I jjj i4_jSLul£Lyi c_>ljl g a (j-ojLu 4_jp3 4_jSLijl£Lyi 4x.Jj 4J CoL^ 

4£LLa ^u_J^ cjL <j->iJI ^jlV " Lcjjj * < v Jl^L.I I jno "i lj <— 3j) < n ^ < <" *s 

CjjI^j 4_jJLjLaj \ Lc-J J J t< : < i <i (j-UtJI ^J-^-tTu CjjI^j 4_jJj\JL> j <n n") V 

j^jo! Jua ^L£"jlII 4_il)Li ^jUa ^LULj a ^5 ViU obLc 



Lu^ llJIIa o? ^jLSJI j^l o? t>< cr^? ^1 

(j*aj ^j*o IjjL: ^jz? jJI 4j jJl ^ tiJ^Luu jUl>J1 j^jj^JI 
^Ljj 4j jJjl^j La (J^5 ' 4_cC I ^ 4_i_3 Laj 4_^^>L_>. 

.^JLI (jjl I.I.L1LJ (jJ^-Ilj^ 4^^L<lX. ^ljt_«l^ i^jJV d^ljl 



4-j_c_WI :^IjjJ! U K ^ oLS^» J^i LLcjl jJ^f 4^o^ ^ VlSL^l 

t ii .Li * l_> j i uln\ j <j^>- JUC -r ~< mVi _ 4 nU 4-ljCp- t JLj^o C^jj^j^a^ 

I <i 'n) i4,i, o" ^ 4 \ -wjjj) j j || 4 j i i r riil (jL> 4 nfc V a £-J j_>l ^ya ^j^^n.a £^-jl£}) ( j^a 

(jjj-OJ 4_u_tJI 4 J j jnil l 
♦ f^-^ (j^i^ 

JU£. 4 j < j LU dtjjbj . < titi itl ^^LJI O t j-Luj Jli^lj jL>o! ^^yii^ Juj-j 

1 A*V*tC 4-_t3l n "di 4 .l o 1 I CjjJ&j . D^-b I j 4jLc_} 4_i_>. I < rtj La ^jL^ I a 

jjLua^a Ij_jL^ (JjLia-Al^-A ^j^^Jjj tCjLoj^lt <tlt ^ i m ^,«1 -kj *> o "<,ll ^ j, ^ i 

idJjLij icd^ i k I 4_C j'"^ rt ^ jLc-» > U ?i *^ ^jjjJLj Lo JLlC ^ W i^jL^_aV 
(j! c j^*J oL-uJ-UI t>5tj UjU Jj_£j ^pJI 4-j^h ilT ^jLcjVI jij-^uaJa^j ^jL^ 
CjI ^ aVl J \ i >t ^"j _ a i — %V\ W \ ijln t j ^^ jr *Ii jim 1 4 i^ n* Lr^" ( 1 



oJLfc i 4 j 4 1 L^_>Lj L>»j l -r^p L^LjuajI Lt^j) 1 < ii 4_jvj 1 J£ jJl£I t 4_jj t *ii ,i„l I 
jLclj ^ «1 * Ml *u <jjju ^jJI 4 „, n't jJL-UL) 3^J>Jai <jjjG 4 iUI 

lLI^JLui (jt-J ^ I^JJ I i (i <i > 1 <a U J 1 ^jIj^jJI j j rt mi t ^ n 4 

Ci «mjT j CjLjI ^jjtil 1 * r n" uli ^j^I Jjlj^c. L;r ic ^jrykljj j 4 ^ mi 1 1 1 
^ *M * tl ^-tiA-A Jl j-Ld 41aL?t "> 4 r, Ih ojLSLal <j! VJ . Jil 

Jij-jusI Jj^>- j_> 1 1 g mij La I ^ j ^ <CjI_jlJJI Jj£ ^j^a i j-uLi_uVl {J7 ^ ^JjLcj 4^>.j1 JL>.jj 

jjLJI (j-/0 (jl^ (jjj i Lfrol i 1 V" i nl 4jb^Jo I <M 4"»» i-J&^JU (j-3tJ^ . (J-aLi jaJ jL^ijl 

<J_tbj-i>o (jl j-xb1jJl ^j-aj ,4_iUI ^Jju ^ 4 i^i inVia SjJlIj 4jU_l>. 4j^>. 
JjJ <j£jj ^Ll^J V SjL^lj djjj U-uuv LlaKlJ ,4^^ (j^ <jl c j^4J V 

(Jj>.I J Loj^-Ls di oKtl dj^j ^Jjujj i L:r L>JLI 4 * <\~ty a djl Jj^Lo t « i < "(^j jJbj . J^Utl 

. 41jLa 4jj t <^> t VI ^j-jJI j»M^Jt o-a 4l"< a! ^ I ^ULim ml <j£xj jjjjJljJI 
' "A>^ (JjloJIj J^J^ J^ 1 -" 4jJ>-J-L>^VI *imt ^^Isfcfl (JjloSj 

^ %* 

i4U-> jUiilj $4j ^pU JUJaVl (j£Jij .(»M^il 4-^j^-a (jJJ 

t^jJI u>-aJI j j..>j» A unicorn that is eating a flower is in the garden 

«is» (j£u (jLj JIJ-<-« 4-Lcj>JI q JlA J[^3tj (jl LuSLcjj i«4JLjL>Jl SjJfcjJI Jitj 

Is a unicorn that is eating a flower in the garden? :4^qjl-SJLI ^Jl 

Is a unicorn that eating a flower is in the garden ^jVl «is» 1/1 n i 0 ;<„4 

^jVl «is» (jl j-A JljLdJIj i«S4-5jjL>Jl J^-jja Sj^Aj U>^' J^p-J J-A» 



4jlj1jJI JLaloVI ^jL^ iciJJls £jflj . S^jfcj ^J^Lj tJj^ JUjw^j L<ujj tc-fcfan^r^ OJ^ 

^Jfcj . dJLC-LoJl Q^J-JU ^jL^ (Jo-Oa (jjJLU . 4 J 0 r.n^M CjIjLulI I ^yC f-^JLM i 

/ya Ij.», c" < nl j I lj^JL5tIu-u! Ju9 I^jj£Lj ^jl Jl_>- ^L) j .' ' "J u' 0.3 ^- ) 3-^> JL f 

J£L ^jJI j.j «a unicorn that is eating a flower» 5jl < t! JjJa 

. l2jU.K!| /ya ^LajjJo 

4jlJ ^J-aj (j! ^1 **< <" < ol ^3 (^y^^JJ W^*5 * 4 rth^o 3j j"( ^ ^j_Lc /ya SjuJLC (j-UbljJ 

^ ( d h 't \ I - 1 1 Tl aJLjlJI CjL*JSLj tiiJjJ t4-jj mi ) 4_jj_jlJ <■ ^ >\ j 4_jj> mm 

t-" * 
4jLL^ ^ jjLs <s$±l Jjl 4JL (Jr ^ (^^0 jAe * J^h* 



LL < (i 



^ 4jL13 cjULI ^«Kjj j-^LJI j! >t J£s ^KJ! 4^H ciJU^ 

HjjjJ r»Q 1 j o 1 1 **<j ^tsJ jJI ciHijI (j^Io^ i\'t o, <Ja ^ ^ j ^ A ^ 4j^_^j ^Lu! 

jlj-^^l JLC.I^_a_a *«4_lj<sL£.» CjLa- 4_j I tJLtj 4_l3 j^ej .\ tj Lu 

. 4SLUI ^-lL^uI Jl^IjJs Jii_4 UaLu 4^-uM r 4jjjJLl J» ^ M.jjjVl 

£ J' 

CjIjL^_« (j^j _ 4jLjSL!Ij LlILiIo! ^_Ltj q] /ya JuV Lul /ya 

(ed) 4_3Ll^I <j-« 5 j 3a_cLi!l *_a^Lstj 1Cr x^Ul j go 4jj j^V^ ^ it>ja ^jLJa_« (*) 



V fogjui<)jogjS 

II V J i^j-uL^ ^1 Sjl dVI JjL_3Vj t I (j i ^ jJ-LtfD Mj-^l SjUlI V J " ^ ' ' " * 

^j^o < »1Uj LaJU£.j .^j^jji^Lll Sjlj^ ^*-j>J V^ i««Lu-uL£L!l» _J Oj-^Jll 

■ ^ ^jj ( o 'TtJ tili_pc_> Ljj (J^ l j n a 1 1 ii,uu a Ijj%^o^j Ju3^ ^j^j L-Js J Lila V I 

I ^ 4_Lul* Lcl^il 

4_L_uL-u /ys 4_jj_jlJ o'j-syz. J^jv^ (jr Li VLfcjl (>_aIjjJI j^I (j I (jrl^- 

t2*jL£ 4j$^tj jlcIjJs djLt-Ul 0 Ir Jl nUVl L^-jJa ^^-ij *4 j » j W c_»jL*Jdl 

4Jl! l^*J^ j im r j_tjoLllJI (jj-^JI (j,-^ ^I^Lfe ^jyJI Lljs I^j-L^. JL9 c— uL>-I JLi-C. {yk 

^ubji^l Jo-£sl yA\ ^ ^ ?< <i j cca^j djIjL^^ oLii^ ^yi iUjIv. _ (pidgin) u*j*a 

(jSJj ♦ 4 'f r J-JJIJ (jl L^-l (j^-«-J L^/^ 1 Ji mm 4_La_u_aJ Li^jl l^jt L*^ tj^aVI ^j£. l^J 

VI ^1 J^tli V jry^II ^La 0>> >^ ^ -'ll^I L^" j l t^i^ lij 

.<iJJI Jj^3 ^ s^iJI ^1 (j^ j r < M . j> t JLoloVl (j^j J-l>- l^-J- C u (ji jju 

-j 

/j^o (JjJJLj o\ n Mitl S^lj^a ^JL*j (j^jIjJLl C / >L^ . LaLflj 3juJU>- 4 « I t iJjal£LlL 

J-i^i (j-a -^"i 1, 1 <UjjJlJI .1 i^JI j^j>- _jl 4 .im'MJI l^Ljj^al A-JIj-a j^J] ^Luol ^ n 4 : Jj_jj^(+) 

(j^^Hil) . 4 j'il j , ,.VI j I 4 .j, 1 f 1 «Liluaf CjLst^J ^yi «Ia. J 'v- ^ ^"1 1 1 j '<_r^JJ$l 



i „\ 7i »" Jj^a 4J9 j_La_La L^4 (J^Lj <> j n j (i v SjLuij 4-iJ ^-J] cJj t-J) 

L$J—^1 5 J-^°J *>^J id^Li^j t^Li-aJL^Ij 

,j_<o 4_jJa5Lj L-a ji « « rtj IjLAj . £j-LlJI <LL>-j»^a jrtlnH jJjj 1 <r 1 ^ ij t iVt 
i(jjJL!L» ^j_3tjj t3 Ju JL_rh. ol )fx I ^"1 ,> ^1 *3jljJLj>. CjLJlJ p j **t 4jj « f r> 

nj\ nt->S/l ^-Lc cr^*" j'i^J *_-L.t,i.o I (jt5^-j (jt j-*jIjJ <J-ca£ (j^-B 4.l < nj^-oJi 

3 Jj_>.jJtl 7t-4^Lll . f 3^i>l jJl I g k <1 ~* J jL£.1jJLll (J-^J 

JL>*| ^Lu Lb*tLij( *Lut\ t ti~*~ 3jJj3 (jJLlA (j1 d)Ljlj-i->JI 

3jJx3 L4J 4-l!LdV (jlo^ju I j! VI 4.C 4^}_a_4_aj>J I 3jUj.t,"ill aICu V 

<"mi mi"^I SLILb cr^J t^-Lj-^J CujlS^ 4 j <ij n "w 4 in^ (j-"Ld j-Jt_> ^lr. 
(j-m >> Oj^?t->- . LjftLc j mi r 4_j^Lj La^ <i r (^j)l/*i 1 1 (j-o jJ ^3 4 et 'u 

t^il^l CjI i,"<i m"i^I La fjicj^LJi ^ j-nr >J I 1 JUb ^j^a L^vl^_<^i ^^Uoj JUljj 

4_ujLl^j>JI Bj^aJl OjjL>o JlB ^y^Ja i j tt f ILj J^LjuJI JLa^ ^.U "j L^JSJj 

^j^-^' L>^ J^*e Uf^ 
^jl 3 jSLd \^1aj tl^JLa jjrtlV"!! j j-ifv \ \ (. i j U"n ^4^ ( nTI jlSLdVl (^>- <4j| 

j a ^ i^.aSl «Jl ^_)-u-J^ i^JLl ^J£Lujj ^V>", i nj 4-a1 ^Ml ^j-c (JSLuj 4 t.l 1 1 

CjVL-^. l£ILLA (jt ^.^^Jl ^ lr j .CJo^oj V 4 sb 4 1 ^. Mjo-Io I La j Sj^SL-iJI 

a -2^>-J ^ JlC (J!La <tU rt^ ^j_u_J Ju oVL>- L^_j I LU < n mi^^ i LitJjLj i4_i_u JlJLo 



Schaden _ k^K ^jjJ (J ^ L: J ^jjJI ^Uil jjLu, Lot ij^T i* J*^ 

. ^LoUj L-uji: ^^1* Ijla p I uj^tj*^ ^^hUVI _ freudc 

uk^j ^ ^iUI cjIjL^JLI JULVl ^ .uUKJI ^ti Vl llt J 

^^^A Ijji-tlLa 5 i o n <tc.jjj| (jl ^ul^jJ! CjL-uIjJ /ya CjjlS JL3j . 1 o^j j i,mT1 

j^f ^bj ^>tH-^ J^^ 4^aUL <uf ^ JUk 431 j>U JjLfl ^1 

. 4j 1 jjJ 1 ^1 r ^ L-iLua-cVl ^olc :4 m "<U /ya 4j*JJI ^^iii jJJLja (jLkjJ 

.4 jrtjrt^Tl oLu-^Jl j-a I j 4_l^JL ! 4."<:..uaJl Lbt^ ^ ! ^ JjL^JI 

$ 

^« ^ Ju_£. J-^j) 4 ilH <L>JL*JL CajLj j^tj ^lr j-U /ya 4 i m <\ \ ^j^kJI ^, t V< tuJ 
i^jJULi «(jj) o K" j)) jJI ^ trttl (jr -3 ^"i -w t^JL) /ya j Ui S^^ ^-<->L^>Jl ^j,-^ ^y/LJl 
S ^ t^jll jJLI < <^*i /ya Ujj>- Lu^jI |>,lVi r nl SjLiVI 4jlJ ^jjj 

j' 

J£ ^3 jl ^IjVIiuI (ji^. SjjloJI (jl jlIa ^3 (Borcaf j s aphasia L^j^j 4 mi <-&jju 

JLC 1 «i j 4 J HjJI 

Ljjj.-SJi 4J o>-^ ut-^ 1 Wemickl ls area 4_iixLa C7 -Aj ^j—^^ 5 ^U:^ 

5jj)j>J1 4_5_Lil4 4^uoL^j 4jJJI 4^>JLjlo ijr ^ 4 Uiln ^^^l ^^Ijk /jl tiljj i4ji^^jl 

.^V^Lu! ^1 Ji^4jU^ L^iobj J^i ^1 4nUn,l ^ j^j) insula 

^ *• «* •* 



^JjJ ^j^Jj i^l_»JI *L£jJt !jL3* 5 i <7 V/ a ^Uj^a O^jLloII JLiloVl 



U-uJ 



4_i_LII ^jJ_*3 ^Ir 4 t j. '^j 3jJLa_>Q ^jJlIj j I 4_L^2 4jI ^Ir J <w 1 1 J£T JiL-a 

• OuIj (jJLc t> ii_J J&l ^.k: ^? 1 1 jJbU2> 1 ^KlUl <ys Jip (j f j-uL ^ 

^Ij^us ^j-^ J>-_£jJLl (jr^i * SLI ^^LJkJ I ^jJlLM < n 11 TL lij-ju 4\JL_>JI <jjla^ 

. L-OJ^JLjJ! 4^JjJsS J, ^"-tJ LcJj tCjjjl j'-^VI ^yULJ ( . t t n Tfc. tiJLljj i4jU,1 ^3 

Lu^_aj 4_11_>J1 LT 3 L^jSjLciiJ ^Jl <i" ~*-\ Jj^So 4-oj I trt"< t, 1 ^<ulj_lll jjl cillj (jr ut-Aj 
jLa^j 4j! VI <<Un^ Sjl^kIj j , < 4j)_JL>ot ^Ir ^,1 ml Jl3 tiU j ^Ir 



^^iJJl ( a\"t\\ «Uk- Cj^j La Jy>- Jju>Ji jjJb 5 5 ^IjJl 4^>-fcll aJJb Jji Ijil 

^ill ^ cjLJ£LH ^Jj 2 - Sjjl2J1 LuiLwI tillj ^ Lu t 4_iin ^LLjI SjjJa ^ 

jjilu (j I (j^-*- 1 ^ jJi Jlaj>*jjJ 1 j^aS/lj tijr uL> j, 'arr ^1 LaLcJ 4 1 n" 1 u a Sj^juaJ 
Ljr k- <}Lo cAjti U£ ljul> jj)i,V> La^k, Jj^i O' *U^H^' 4_ii£. 

Llj>o 1j ^jl f 11 J->*j 4J L>J Li 4j L-oji 3 1 j^o I cut. jjji jLifl , UjJ * (J Ljjv. j 

*VjjbJ idjL^lj 4JLjI IjL-C I t j <i y \y j j i^?^ : 1 jL->>t J IjJjJ CjLl) £4jl 

uj^ > j ^VL^i *(«^jjJ j-^ol pjbjjaj 

u<These are cjL^K ^ $ * cjLIjKJI ^Jla ^ jLiil 1 ^ j q 3jj_^ jl^ 



4-3 1 ^^ik Ajj jL>uVi £_<U>JI *Uuul& 3 JLcLd (j I (jj^j-JLJ V i jJlu Lcm£ t^-£j3 

cjI g K U ^j-jo (j ^ ^ Ij tCji tl ^ t, ^_<j-j>J! 4jLlu3 ^-£>1_JsJ1 titi 

Cj>LxJL-a L$jL£ ^Jj-S-C ^ 4j) j l^"> yi ^ -t j Jl ULfrO" ^ ^L" .1 3^ 

4 » j < i^ju^LLI Janji *-<a I < rijf 4-JJ-* < r> <jjJUstJ ^j-^L^J I ^gjj «UI cJlLLILj 

J^>- ^JJ t(Jj) rt t U (j- 4 (j I jLaJJI Jl>-1 (JLd^ 1 1 nj ir Lajjae_& l^j Ci g-wjjfe 
4_xj j_La_Lo ^ jj 4^cj m 1> I ^I^Vl jj^l ni a 4 (J? g."?" ui.) ^j! t \j j "i ^ 

JjuLIIj J_4^>Jl^ 4j5-5tU( ^J.^lUj .^^JtjJl ^LuuVl ^ ^Ju 4Jtiil 4_>JLl>3 

: 4_) CjjJiZui (J^Vl ^-4^. clLiLjjv 3j»SLaj ^^Si ti^Llj ^1 



^MSLIl (■ j-lm q^ f. j-i-u 4 K «^i a (j^L 4->»jLj L^jI itl 4jj t irtlt 

uuJj Cl^-a-i.^ 4 Al" V 4 4_cjL> i_>jL>u ^-aLI 4 U 7-i ii 4 luSi-iLLjj (jj-uLjjj 

Lu£LuLajjjt uj-^HS? 4_uLj jij, <» K*i j u-a ^ht a u' V! . LfcJLvj 1 Jbf j fltVl V 

.(L^I/KrJI v^j) «technophobia» Jiu Sjljjl^JI *j)ui*oyi 

UJ * J ' " J ^ U"^ l£Li> «.UI i {jjj\-juaX\ (Jj^jl-i\^j^a1\ jl^—flVlj 

J' 

,^11 L j!.t-> LjvI j "i ^1 u>^^*j J ju4> u' J^' t>° ^4^S-^ itdJjJ 

4^udL>JI ^ ^ "< ♦ t uj) < *^ t "'J ^-^J » <( 4 j a jJa 4JiJ ^JjJ ^j-u-J ^I^JsL^ ^ j *3 j^rt'i 
c-Jj,J?i"jj ^ 4 ±.u \ 4jl1 tjuJL^ L^j ^Jjljj jjyoil l^jiM 4^LuJ1 4^jjJaJL 

s-L^J ( J^ol t a jJ ^^Li^JI j. t UI t rtMI ^^usj^o ^Aaj u^J ' f lj i i^j>- 

U? i^-^^l c-4jL>Jl L yl£. t ,Lxt Lut VI t 4 jhtiiH CjIjI >*i ^Vl ^rirt ^Jl4 

U^ Ol>^' U^fi^ ut-£j »'^> ' 3^ J I L ^-fiaJuJ1 

L-tiiltll IjL^J uuLjuaXI jIj-bV! a *jLj 1 i^j f clLj-Uj^v. j^dJJ .^jl mil ^J*-Vl 



tjLa ijl^j 4J V <jjaljji]| Ijuk J t j gfljK ^jJ Sj^j^j (LiiLji 

fell » oj^y «fail» ^jjJ^Sj La l^u^ ^4j£Jj * ((bell))j «ball » 
1 ed-iljj-^ lZjjLjj .«rose»j «nose» JiLa t o t y ,.J\ oLUSUI ^ JijLLII 

<( ^ j ^ n a j j r )) 4jL> 4-LjLc |%^L^ 1 ^ j <^jL«.a Jlj>- 1 cJljudj i. aj <r 

i« JjVI j-A £l£ Lajd£. L3 - j l^UI f^j_i-uVI I Jl^. Ijllju-u q[£ JlaJ» :<>U-JLlil 

(jH .'"m r n *«<JjVl Jjfc (JgSLf LcJut£. ^uaUil ^W) j i nVI (^y^ I JL>- 1,1 Jtifi JLdJ )) J 

I o (j j "K £j\ "i,L<; ->J I q\ £jg t \ n **< t j < » *^ ^^oLisJl ^^JtUl t M**itLj ^jj-jI ir-^U La I 

^<±iJjL>JI j! (-J1 ^ 

t((L_ i^TI i— jL?r "l>- 1 )) (j i t~t\\ (J^i nifl ^^J. \ I C-oJuJI ! JL^J ^ruLuaJLl ^j! I'tjj-v. I ^-Lu 
i^^l CjL*Kjj . 4_Li^ lJuISJI ^j^^VI jl^SU ^jSUj L*c ^*^Jn"iO (J^jujIj 

: J-^l «Lj>wj Jo a! o"<t>Vl jj-JJ ^jjiaj j j ( nal \ 4^1 \ t <~\ <t (jr ^-uxJ I Jufc (jLs 



eJLilJl J-*^JI £j>6i <ys jlij jJLl ^ <Jdj ^ 4_^L) 
^ru^JL jji^ 1^1 "<TI o-ul f* J-^J— c — ^ 'l JL^^f 4_j^L_c 

ifiLiUlj ^^ISUl 4j>JL*JI ts\ is\ V a ^ "i r? tni a (jjju^l ijr fl 3j^j>.^s I^jI J^LUI 

j' 

Cj^I tr\ r j J^-oJl 4_>-j Cj^ <r\ r "<tl ^ J-V "i < n" L£j^_J SjJoLil 

j, 

CjLljLjj ciJIjjJ ^ JLVi i c"t UJLujjjJ S^JoLJLLI «LoLaJtJLlj . 4^3 j «GL^j <3j^e_l>. 

jlju-^y 5 , ^ , ^ ^ 1 1 4 nUfU Cj l_*fu_j LgjLfl t4 titi i3j_<a Jij^? 

^jJ^! 3jL3*j 1 1 mim 4jI VI *<jl j^l^ u^uu 1 ^Ujl jj L$Jj 

j^tlll .1 r I^J9 ^psj^-dJ 4-jj> U'^ 3j JL_B L^J L*j t 4_JlUI Sj^jjJtJ 4 I n "< mi 4 
^j-a ^-J-^^ L? ^ ^ 1 Cr^^—^^J -^^J-^^ L^a J.ir " > <n (^^jJI «n Tl diljij-Hl 

< " i f) Jl£j _ 4j^ej 4_iJ ^cIaj ^**' 1 1 n j->-T ^ i n nj I I nlU a Jj>-^j V 4j f ^Ldxd>> 
^yj^ j "i^ 1 1 I JLA jjj) iijbtfl (j-^^J iudJ j ^j-uSIjlj o" "w I (^1 -i3->-J ^ JlX. LoLu 
6b LjL-O"' 6>>3^ L^^ 1 ^ 4 Lhi -M 1 ^^ ^ajt>^lj ^JJjI m mi t l ^j-U 

. (n) ^>iiii 4Um„u oi^i jj 

(jj-aJI ^j-u^a j -v- ^LiLj 4 i u J -v. U udJj JjJa_3l (jl-Aj-i ^cjJlSj ^^^-^u 
jjl^JiJ lj_flLusl (jLj 1 1 1 n 1 1 1 ^$£^Llm Ijn^Io j mi j T I £>1 ^j-^ j Mir j-j-jIjJI 



p9if aJ| 



^jU"U 4^1^ CjIjJuS ^ J <a " t .1 4K ^U."JI ^! tlUi t^iU'TI j-AJI j-i^jj 

^r^>-L^° l-ij-ft^ 1 a (j il VI t^l a" ^>VI (j \j j **i j ^jj^jaVI (jJJu& (jf * a _ t J - - ^ * 

lLIIj^V 1 ^"i mi, \ i ^ t" q\ (j^4J SJlojlLI 4_l^^J ^_i_jJ I ^Lia^rVLa :lJu£L1I1 ^^jri a 

J? 

(j^Su 4JL>- ^3 diLu^Ullj . 4_1jL^>3 4 t* * \ cpA t njj < uli ^i_i_>J! 3lj)!n a 
Ijuk (3-4 (jldjJiJI L» : 4 m t t,l 1 ^ " f) j ^jju>- L y3 cJljlajj Lo.V if V] 'c a ^Lt 



^ita ^Li Oj&s ^'"^ 4-aj^LaJL)j ^'nr>T C<o<i L^j! 4 rtjrt'w ^Jj 

Im^AlaJI «JLI (jt 1^ ^3 it^ n 4 < nal ^aVl (jU Ljljo ^joj Jj. ajjSj m J m£jLu^ 

0 7m r tl Sl^JL 4 Ah UI JL^Vl JiL* ^ t 4loL£^JLI 4U" i ii t,l 43ljL^jJi 

jcJLI c-ajLbj 4-j1 $ "t\\ (jt j3 4JLo ^-j- r tej ^ mi r lj^j-jj j ^ JL_3 jcJtl jfLj 
\ i -*■ \ 3 dJL£q _ < t£ >_jJI <;Lj>j-aI 4_Lb p ^ A 4_u_)L>- CjLst" i 4 A I 

(j-A 4_£_J CtA ^J-J l^*>l <2J (j-A j_JLt-ea_J 1 A j|j 1 C K 4_jU (jaiJi >Jl ^C- JLJ f-^yOM 

«4__u^l usjJI» 4 cj-Jj 1 di t- < » ii ->- 4 — j — j uzx «J! £j\ K \ Jail Jjl n 

4< j m,< £_JU Sjj-uo j j . < juk ^1 4jJULb jus JjLs jjfcj t (Connectionist) 

. l<ihiid 0jj 1 1 J^LuJll 

p J n Jj^-j p j j ^ ^jL^ .CjIjJLj 4_x-%j>jLj 4jj 'V i n JU>o LL^La 

** *■ ^ 

(jl 4_LA_Ld^J!j j j U" T \ J_t^3 ^j^J ^^pJI ^J?CJ>JI CjIj Jju 4_XJ^l 

^ ^LfljJl ^ 4jt; r) U "l 1 1 jLSljaVi c^jI ^^fc d jla |O.Min "itl ij*-* 

L^jj i r^Luo ^jjI * J r J-j-uUI ^jj^-oll Jij^l cJl-u^JJI 4_LlLd (j ii n <ll 

JS^s 3l ir>->. (JT 1^ j-Iaj t^r^ o' jj? 6 a (jt^- t -^ > *^ l i^^JL ^.LjJbj 

lIILlA JL^-^J 4^1 Ljjl I y\ ^" Tl r nj Lij^ij i4^C.Luj cjJLl Jl^wj I jj c>£Jj «ciJllA 
^jIj cr o_Joj p j o i rV) (j-A ^^jhj La ^jLfi i^JLiJljij . CjLcI t i i A T ^_>Ll^3 La ^)L^L« 
4j; rt . r ^ ^LS^j ,4_UI ^\us> ^jlc j^Lt> O^LH 3-^ 4-t— UI CjLuLSJI ^yl 

^i**t n ( n i dJLt^jiJ Lcjlj a ^^UO^JLt «t < r"*M 1 1 4_5cj>. ^ J V< ( »1 1 J^jj^j I J 

j j i t "m) ^ o ^ < CjLcLuj J-jLu^ 1 cllLl^Ja : L3 JLj £-A 4_3^LUw| 4 j ^ j->-I 



(jLb^-jJI />VI jlju jl-a-jlII < inCifl (j I 5l_jkjJl! \.sr -wlj 1 <i t jjjj!^ cK^J^ 

Jfl r riil <J^»J * -il^Vi C^*l>^ JtJUal^Jl J-t^ljjU (J-J-^V >i*J i^lc |<l<li/> 

I j-^jl mi "m (j I 1 j n I Jlj) f) < ii (^t-S 1x3^ miV I JL_j_o_o ^jL^ < iij^ j j ' >■» " * <jl 

^LaeJ-lJ /jLjJ^LLij i Luw 1 n ^ * i -'J /ya t Laj ^Jl ^J^j p j ^ * " < ^jlTcL^jt-^i /jLlLc-^- 
<^£- SjJUaJI /y° ^jJLb /j 1 ^ <j ^ J V L^il VI i 4jT A_ulaJI t_»LitIuV1 c-i-u^jb L - P 3 

J^^-S ^ J ♦ J 4_JL>. L_u ^ J-liL£ J_3tU 1 I ^If (jAJb !^_J 1 J 

tfjub £.Lli ^3 IjjJ 3_>Lc ( ^ < t \ j (Y) . ^^l^. La /;l£w«a ^5 L'm ^ tiJLtJk (jl 

O^ojLSj I^IId JL3 ^1 «Ci "w VI ^1 olr pt^t ^ t . /ry>Jl I Jufc 4-i 1 1 j jjjJl 

5Lii jL>JI 

^jj^—jiiSLJ I ^jLfl *(Y^ ^^juu^a^j^ ^JL>. /^_a 1,^1 j Li-^^ + 3j-*IjLj_jq ^jtJJI 

(jLj l^jwLtj (jl i Qj \ \ (j-ubljjJI /ya p^jJl (j?-^ 1 'LAj?^ '^^J ""wVl ^1 olr 
3j JlB (jr ^ j^tiiLJLl <?j-jjQi ^-tijL». CjI^_uL Jj_?c_xi ^^jk 4Jtill ^ylr. //L>J| C_>Ij-jjL 
JU£. I Ijj^j Jlj>o fj\ ^vLill /ya (j-uJj *^M^Jl ^^ic ^JH 

4-1^ ^y^t-ul diVl o iH 1 JUfc jL^Juj .j mi j T t jJic. j Vj «CjUI j— lj>JI » 

. j-jl_>JI /ya C_>^L>. Jil ^itj j-oi: /ya i mi m ^1 (J^Lcj V 

L-^-jJ^j ( ( .J : L^L>J jLit_3 cj! jJL J^LHI ^1 p^aJ 4jjLt^ ^j-m. iII 



j*IjlL^V1 ^jL^aLj Lljv^J^j , u II j oJ^LjJI oLljIjJ jj! 

j>! ^Vl ^ ^1 1 'W o jl n, W oLuIjj ^LUI 4 KAU j ♦ 

<~-~- ■ ^ ^jjiaUI pai iTi ^JLc L-4 I iuLm -nJLi ^jjLj—jJl Ijuk lin.ij j) ^ "Bj 

a ~ ...'.n ^ u 

. 4jj j-LajJ 1 Lo^jJj) < \j mi) I <L3L>h 
t A£^" .UI 4^oUJl j^Mll oLiiljj ^jjG Lo^l JUvLfl i<U-3 jJL^a j^al JjLliJ 

^jj^i-VI (j^* L^^ J ' p^HJ >-*-*^_9 - Jl -^ 1 I j^-u ^ j-^f 4_SlL!1 ^Jju 5jJli 



L^it jj^J ^1 4_J^I U Sed^LJ! «... m, j 

< <IWm 4 rn ir t j n n<> 2LLaj JjV jJuj I JUfc <jl jJal Ulj S4jJ_lI>oVI ^ Lr Juo\X\ 

^" ** ^ 

LLc^ . ^ruL>JI (j^LtJ i— >1 ) j -w ( j_c ( M*i V") V L^Lusl ^^-3 (jr A tiJjl < m II CjLjjIjj 
4l < n 1 1 n ^11 £j->-jJL> ^JLJ I ^ n n jej,! 4.l,<Vi mfl 3 JLrwj J£ fj\ ^j'^j"' * * 

^ lLUm fjja L_4 4j! VI i5 ♦ <>>!,! LgjLSLo daj— uaJL ^-l-u ^jl 1 gf^oj 

C ^ Y) 

oLLl^I 

CbLLo. j^-j .AiuJ^Jl 4-ulj^JI £jL*jV1 <yS cul r "UI ^ ^ 



tfj j) ' ^>"j (jL£ U^o >J-^lj LfJ^>-C" 

4j>-jJLj Uj^u (JL5^ (j' ' i ^ '"J Cr^ 1 (j^ JJ"*^ 

La ^ i rt «t I 1 j * a J rttl I JLA 5 JjJj .^UkJL 

:4 nl" V o ^ ^ j ^ ^ (^^Ji jjTr i*^ I i A La? . „1 ( n y\\ 



it^jDl *L*Jtftj JUyJl 



<jt_ub L^jL^ (4_LaL>- (j^Su _iL^J 4_2 JL_JL | jufcj '(Y) ^ ^^lm^a^jS 

^1 oLljjuJI cjLM Lol ♦ jjjUIIj oLilj^Jl ^ <±jlj^Uj t t_jLjjJlj cjLujOJI ^ 

JufoJtj (]/ujV1 |jL>.lj <jl Lu I j mi r CjJLstj 1 4 Mni i ^j*l>JLj L*^IJL-juj 

J' 

cirr body jL> ^.«.ujv. ^-uiL> l^jju 4_4Lu3J-a 4»a^-^ 4_cu-42J 

.djLcLaJI c<-j-lu ctUl <**ljl<-u1 juis /y£LJ^ t(^!j j o*^! ^3-<- u 3- 4a ^l^_> jl! LoJLu 

.Ja j ..,<l j ^ l lj uL^*' Cj^^- o' Ct^ S- h *- LU ^ O 1 (j-uLlJI phta ^>-*Ji 

4_L5JLs cZjjLj I jl^j j^iiJl 4_uj-c. ((jjjLlII ^Jtxjt-« L^Sj^ju V 



^'9 9 uuSI U 9^909^ 



1 JUju juOJ (j I ^JLlL *j ' "J) *3J^ (j' cr^ 4 U> 't U 4j*ljjJl!1j . 4**f^rl r.„uLj L^J 
L^j ^ j (j' ' . ' * ' "\* J>* ' i « I Ju_fcj juOJ» t((4 <i t^^.» t«4 nrl < hLj 4_£^aj» 

JliJLJttJj ♦ jj-JaJ! 4^flj-flj>. CjIj^oW J A U" 1 1 ^jIj^JI L^iSj t^lj-J 4_uljjJI 4__uLjSJI 

^ ^^LUI jj-kUI ^jJL^ o? 1 JiI a HI Jj\j^\ JUiVl ^ JMitl 

4 <tht <i (jt j3 ^jLflil J-Ljj Ij-A (jL£ (_yJ->.^ .«djLjVI jj^JlU jLuaIL<i lLJjLuJL» 
«*1jlc^U JLa L4J jrJJLll ,.t m,1 4MU CjL*K dJUifc (j! VI v 4-^^ V L <jLS 
4laLi_uJ (JSL) 4jIj^jCJ t4_uidOJ ^oJo^Jll (J^_>. jjJLi Cu^Lr^ dJLLA ^3 (« jLlaUJI»^ 

Sv1iJl2cj (jjJI Lo . «41^ cru^Li 4jujV :jjU"tl» 

4jLj_CJ Ij^- 1 ^ <U„rteJ ijii )~r\\ JJL>JLl ^J^J t t> 5t j LiIlJL>. (jr^J *J-*>JI 

. jLfJail oL>JV1 ^ j^Vl ^ O^^ 1 Ur^ ^5 1;>L ^ 



ji^j dy r,'A\ jjf *(3j1 i >i"<I1 Ijuk (*£.>JJ i4jUJI ^3 ^L!La j.'fc.Jall (J>La^ : f 1 S Jl ^IjjlaJ s 

'r 



_ LfcjuJj CT l£. L^L1>I oljyi J * ^ ^ 4^ LU ^U^" i" _ djLiV! ^Ja 4j^1L-« 

^3 SjLusj ini-stl JL>.| ^ii 3, M a t ^ " < * * Jlaj 4jj_iL!ljl CjLlju>JI aJub tjLa 

* Ijmm> SjLualLa CjI I^jLj 4-L$il Jjbl (j-u lJ^ju <jj>»VI 

JjLoJ 4j« mMI 4JUaJI jcj^ ^1 >sLLd jjxT otijw Um->» 5UL^aJL1 c.U 

4 V < oitl £_L^ZLcuu£ i<— oiloJll 4_ljJ_<_u| 1 flg jfl (J£ "(J T 1 j t Mi*M ^j! 1 t 1 * 1 J Ml *fw 

4-V < uill Lot iQ^jJal\ ^Jtir\\ i uJl£Lll j>J>"( f im <jl ^juM^jajjS (^y^JI 

4 n h V <a <tCj_o-5t_A uj Jocj i 4 g < <a (J^J t L>" Lr^J^^JL^ (j Laj-i-Ai^oj^^J I 

*DAX <ju£b 4 o (»1 liojL^. < rtMn<l jryw tiJLLA ( Ji*£j . j^JtU ^-oj^J ^->Lj^] 
(j-u^lj cj*-^ ^rC_Jfc_cnj 1 o ^ t <a (jJLuk (1>^Jj jl^-Ij l£^JJ jl->-Ij 

i^-A jlj— flVl ^j-fl ^-CjJI 4_j 1 (^Jb 4 > i Trllj .(j^J 4-uJ-«Jj-^ 



(^yk. cj! m >T1 juvf jl mi " W U irta oj^e ^ L- 4 ^ j i» oi-^ 4 J^^ 4_^JJ j^oVl 

Ijuk (J^-jcj ^L->-j o! *(J?^J L - 1 L<a j_<_o j^jj^J (J^L^kJI ^jyHI < t < mi *^ J" nj (JjLj3 
O Lu ^<^K 4J1 nUt jij^ji» tjSLJj *>xT J^-j (jjt J^' VLnLl <- . -r n ^ (j^>JI 



4^ik. j i » Lc£. ' nt (M l 4 j ( i i f j ^Llll Jj-^il ^ LajLli U J^i " ' 

cL<ij <±)_L'^J t jj^jJl j-a SjjiSLIl ^JLj ljjL£. <Jju3 \ " i ii j l a, V r r VJ jl mi "u V l 

S%j$jl\ ^\ JuJuUI jLS^V! j-a jlai <ya g^jJI 

L ^ » miI j w t i i i (jjfc * " » 7 * ^ 1 wii^ * Acrea encedon oj 1 j ' "'» 1 

I JLgJ <dj^jua 3j-u£ CjVLx <j^a <_ n n *r JL^I j £aJ I JUbj . cdJjJ 4yutf cjU^U 
j < rtlj ^j-t-uoyajj^ jjaljU (—Sjjlj (^jJ! i^j^LsuJI (j-a t\\ \ 

<p]| ^ujJl!\ g-lj^Jt O^J- 1 *^ ^tSjJalCilj^Jl^l IjjJoi 

l ^ j \ i « ^ ^lialu CJ ! Ju 4jL>Luj U> a 4_j cjj g m" i J La-L£ 1 ^" a, 1 "*u«l 
O-"^! (jl— aj_<-u^_aj^-^ £^-jjd (ililj^l (jl >- m :<Vtj mm cl_ua_>-J dJLb .^_!t£t 
d) Laj i n ^-a^j£> ^^-^ (jP 3 « <S^33 JL>-I^ (J^"^! 1 a ijl 

t— 3 i t 1.0 1 4j5Lj m^Ij ^a_<-ua-jaj^_^ ^Ir Jyi 4_jl^_u ^^LL^y 3jJ-5JI jjiaJ 

^j_i_ijj_aaj^ (jA^ O" 1 -^ L^'j *(J^y 4 j m SjJ-ill ^ JUb jj-Ioj ^jV 4 <^>jJi 

4\jLUjJI <_ 1 1 <i~fc- j «cJlI^-I^ *_)jm^1)> «Loj^Jo j_ul ^1 i^^LJI (^A^ 3^*-*^ ^Lla^JI 

("m TtJ j ; ^ 4 jlr Loj 4j1 1j -v. ^jh» a ^^Lc mi j 1 1 ^a^ua-aj^^ (jl^-? 

fr >JI 

L^J '/J' ^" (— a! JLA I j-a ^Lji^ IjjLC (j^J CjLllj>J 4 tj _ I rrlUa ' * A t 1 4 

^ j-ljj ^a^jS {ja S^jLc <"il i 11 )\ JlJs L^_j I j Jljj Sj-jJlj-o 4 nUt < a cilLubj . L^jLoLId 
'"^ Jl * .' "^^ ^ tik < a w ^ > '■" 1 a {jy Jt j 1 1 a J *w duJ ^ C^j 



Sjj^j ^Jj3 ^1 iljL^Vl 4li„l,„ J£ Or^J! IjlA IjL-U? jj-^jd! 

. ilJJ jJ I t n t*L)Jj>»j I I tJoJLa JjjLZuJ jj < ln * i j 4jI jjja ^£.jJI 

iTu j j j ^-.^ (<j i***^ Jfi <"> 4 jl < nlJL*JI ^1 i r VI ^,4i m *l 

jJU 4 c_jJljjj*i ^^,-5 JL>.jj J j) jX CjI m 'w ^-Joj— xs J-j-L.-»- *t_j ^ufejj 

1 1 **mL£L>>j cULaLSLoJI j—^Jlj (jyl^- SjJlJLJIj t^jjj^ ^ jllU CjIjJlS (j-\_J J n 't 1 1 

djuft <jt j ^ mm q\ {jj* j. 4-jbl£LflJl ijL- ^ t^LjJLij tjj_£j 

1 Jufc ^ lLxj>JI jl_i_>.jJI ^ ni 11 j . Lajl^Jj Lsr £t Lu J j iLiiiljj cj!jL«JI 

4J0I ljj^j o 1 1 4 ^1 ftJI 3jj_^jJ| 4 >JLj i^yJti Lftjjj * 1 ^ i a 4 usL>> 

^1 iiljL^Vl 4 i, n 1 mi «uLu ^ jLuiJ ^ jJI i4 m, <1*1 ^1 j^-uu ^jrl^J LwLu 1 

(jljkIj &1_3e_A ^ CjLa^j (^H 4 jU rt*' CjIj-oIo ^1 i \ j iJLJj^j 

tMgjJil i o <"i!l J-Lc 4^Lc LoLoj < Lj JuLc ^\j-lm iji-S dJJj «^aj , Lo j| 



l-3 jjl-JI *JljlJ ^Kil da^Lli^l 4ic UI", ±j* j^J ^Ij^i or^>J jJ>L jJaUfl 

ti-^ii? jj-^' v l m.ljv jLAli^l ^ j-flUaJI Ijuk jl^L^ . ^ jlr 

4-uL^jJ1 4j?t_LuJ! *Ujl>^ 3jLaju_uI Jl (^JjJ JUJl>JI (^Ij-j-u j^Us jl ui" tl 

cj3 LaLoj Jj _L>. £jj /ya J-J^ J>^*> <jr* 

JiJj lj^ „,m 1 4<<llj ^I^Vl j^j LiJLi LJaMiiJ < M"^a ^tj-^ cuLLl^ 

^yi igjiLi * «UI l-3>L^u! JLua_oj| jlU £>Lll Ijuk ^ j ^1 <u,„"<l JJaVl 

^ >Ljl^ VI ^IjUjjV 1 o^U 4jL^JJI ^ < n Ji^t riTI 4jl J-) ^ I o <j,t CjJLC^ 
JUuJj ^ Ut^'tl ^juk ^lo^jJ t_)jl_5tjJl 4_j_jl j 4 I ml mi J-O^t jjs^ vjj>^ LljLgu 

Ijul /)L^ . j^jdJ 3 j j U cjLLljsbJLI tLLlj 5 U n't <jVI 

i>juk C^ol J La JjLVL I JL_>- 0 r> CjLLo. > A hmXI 



tc-tLujj^j (^j^JLl (J-jLi-uil (Jij-SbJ^ *m£jjJII (JjLuJI ^ a t nj ^^Jj ^1 i n *w 4 nU a 
:4_jjfc1j 3j£Ls 4j JlI (j^ujlj (j I VI i L0L4J Jj ^7- a L_3JLgJtj . Cj1_Ll_>JI CjI t- "i f a 

JjUcj j^JlILs : Ij-ii LLbl J-Vm CiLajUtl *JlA ioJLA LLoLjI ^ La! 

Ju>- I / /> n! i>> ^1 4_ll.clJL>J I 4j LLl%- tfjjoU La ' uliij Jjuaj i4j^111 

mW^ 1 J-^ 3 -^^-^ J * ' ^aoij cij^l 

jJl^l uL)L»l f t V j (j L) j^Ij J*^l l^lai^Ld jul^uj m^oJjo JjLuj c-tLuJj^J 
CxjL£^j i L*_<4 4J^LiaJ1 ^ tr> V > y ±y mi r j 4 t ml JUljj t4^ajL^j4 jJl^Ij 

. (V) ^U)/I J*. IjjlS :JU2s jl^ UU jLud ^ cbUVI dJ^L-u 

J>L^ O" 4 4^ ^jill ijl^-i^J! 4_a,l Vi e^JLll jrU^V JL*J*JI (j^j^J 

(j^>. 4J j (t r" i J (j-L^uJ^UI I JLA t^j^ r ii (J-Gj^-J ^j-C ^ ^j'"^ t I 6. , , \ \ 4 J 1 'V- 3jLa 



< ^ < J ( nj mm II (^i^- 1 ^ jLt-^J Ijuk <j I (J^ClJteJ^^ ljL>> IjUj-tJi J J»" j j 

Jll^jo jl^o-Vlj . 4_lL>JI 3 j La j (j-i i m jHI (ju jcXl*uJI ^Lu-u j_A J n "nj 

. jLj (^JjU (jl^_o* j I t— )1 nU JLioJ ^uj 4jV i 4 i,^jj_lILi jLudj c£>jil ^jljj 

j j) U~iH 4juj^u Cj L-lv L^-l^ ^5v-TtTo 4 g j mi U q\ a V H^tl (j-a Ljjfc ljjJLSj Lcj JL»OJ 

(jjja ."u <j1 4jj_4 ! 4— «aji n o 4 o j miU JIjLrc.'j ^ *(jrtJL>JI 4j^jI CjI i j % 

JU>0 L-SjjjjJ . ^ \j\JL>JI U J d J ( j T l_>- L^-O <U« f^J Jj& ^S/l i ntl MyJ)"j < » • 

.(^0) ^j^u^jj^ ^ J^iJI ^ Ijla ^ Jbjil 

<3ujV| ^jjLLII Jjj ^ (jjuJLS^l ^IjJI J^oj S JjJJI Ld^L* I jLj <j£Jj 

Lol iL _a>LuVl CjIjUuJ 4.*Uq ir> JL3 ijJal ^Jl ^ ie-iUVI *l^£-)f ^a-u> 4jJ 

Cjj^Ia Jl£ j-LaJI <jl (ji^j tcJjJLit^ ^ j mi n" 4_Ls Jj^aj Jb^fjJfc clu^j 

^itf oj-^> ^ ^ fN^j *^)M v ^ ^ 

Jjj-i^ Jjjtil cjLualj t" ml jjj^j„:fc"< < nj j^jJI (j ! jJaljJlj . Lx£La 4^jLoa 

^4 CuLj 4 1 A Jua 4-a- j "u 1 JLA j < n ajj . 4 " j ^jj ^ ^j-^J (j ^ < r> V-j L^a t^n ^jj* 



Lia) 



CjI oKij ' ^* '>>tl ^JL. ^j^j Lu djUVl Ju£. (Jj) j rtTi J J .t-fl ^j^o Ju^J j-J \ j Ml 



^j-a J£ e_35A-J->-i c-.u-t.uJI j i^LsuWl <j-« J_a->JI I Jufc ^ mi i II ^ i ^ty 

»SLc.^fljLjO 4.j,<.uJ>Jl CjUa!M-*JLs 1j (.m j> Lij->o aji j "r I £>SUj U mu 1 1 j JLvjJI 

^> j. 1 ^ j 4 ^jL^ 31^-fll *;lj-£:l (jr l^- 3j JL-aJLb :^c^L^j-laj(j_aj^£1J ^ j -v 4__t_3 Lu 



J>z uaJ 



oLLl>JI £j, .j «'s <s_i2.j-4-5c_>3 Ll& Luj i I j^>~ LljlsIj L>.ljJLal 

* "'s- 

J>-jL>J I {j\ im ^j>^ tj->-VI mij ^4jL>3 JLvIj (J^J oLiJaj ^jLljVI 

^ « ^j^->V- r"itl j^_TtU ^jt L«Lu 
i ( J-4H_3eJ 1 o j *°\ J (jyifi- ^ i n^LuJI jj) 1 1 )) JLjV^Aj ^j-ujIj 4 .j o t , ii j Lo 

j_<U t n ILi GL<jl£J> Jl^ 4 fljn-w (J7 -A J<2L_L_iiaJ L ciU j ^JjLu 4 j < n'^Lu 4 jl o r ^jLf) 

4>»j jlL«j ,4 i ^!>aVI o-a ^MAJI o^MIl 4JLL 1 1 ^LSaJI 

Cjj-^Jo J rt*4 1 4 jlj>Lj^ U 4j^-txi!Li (j^jjj) 1 1 ^tS+ <a (j-*J^ ^J-Ili V JU^ 

.((4jtUI 3 Lli-w C f. i H ^ ^LajJl^ ^ ^.Tt ^ 1 1 



j->aLfc 4_^ljj ojLSj . v 'Gay gene «^fi o o^» 4ju 4 l.j dml ^1 fM-^VI 

(jJj L^AP ^ 6^3 i " ^ C^jJI ( _ r fl Lajj-Sj 3JUJLC CjLljjIjJ ^j_«a 3 

0^ 1^1 ^1 uy&* c^l jLj^^ J>^ o' o^*e^ lts^ 1 JJ^ o^ie t>* 

ijVjbjj ^ lr. ^ j ^ ^ 'l ^Jl LZLjJu>. i^L^J 1 4 j_(.n 'f ->JI 4 j l"< t Lj j ^ * ** f J ^ o-j 

^Jjj)) d si ^ < s~> 4_La^L_>JL ! /^j^j ^ jl_jJ t ^ r^"^ 1 ^ " t j j U 

J;^ ' ^ 1 1 "n \ o j ^ ' ^J* ' ^Jj ^ O^" 1 o' c? V' 'J " ' ^ ^^js « |^-^t J lj 

c J )V ilirt (^^^J t (< OJ J ^' fl Oj^^? 8 O ^ * j ^ O W *(^_5-C-^^ 

* ^ CjL-oJoJlL IjJjJ^ja 1 Jj) <i 1 ^-^j-J Llcu? L^jV Loj)^ t4 > i> <^ j j f 

ol^ U!u j-i-c LSI 

4JlJ LLxjJL I lj-Tt.t 1 £_yA 1 J A jj^. i n 0 4 **( ( n (j\J (j- 4 J ; 1 '^J I 1 <1 ( A jj$ ^ I^J 



^1 C-cL-ojj ^ylll (Jj^Vl oLJjjdl ^ .JaJuJI tlJLutoj . Lila 4jV J^-jJI 

. ^ ^(JjL^O H l fit 

ij-aVi ^ dJjLlu LT lJl CjLll>JI £yC it^J\ jjJlA tJ ja\jt> ^j-O ^Lo-Ia! j\j 

JL^jJIj jd.cfc.ll JLwjJI JU£- ^Lulj^ Cj^IjJI o-* 4x>w (jru >-«Lb Oj^J 
O^jftU J^wjJI m.'jj .^^uj^j^jSHJ ilj^laJI i(xq28) YA 

,CjVLj>JI {y* 4_jlJU ^ jrj-*_j_i-uj 0-"^^ Cr^ ^J^t <>1-* 4 m. n 'i fj& 
ift.t j > <tj 'i <t >- «LIIjlH (j-* 4 V a 4-3* < ru ^JS dbj-ojVI Jl_>-jJl ciJjLjiJjj 
j-* 4-oj 4„i i n m 4_B^L^a_xi (^1 ^ <i m Ijub (jLfl t LuLua^lj . CiVL>Ji 4jLJL1 ^£ 

j-U J^jwjjO 4_j I ^-uoljJi (j^a (j| VI . 4jl!Lj 4jCj^uiJ ^j^alj-SjVI 1^ i j m j m 4.j i iLf ->Jl 
4_!>m ( _ y ^ 4i *-«Jj5 0 -0 ^ J ' ,M <-iJLiA (ji^J LftJJJ 4J ^^"i >.n CJ £rUJL->iil jlSuaJI 

♦ r 4 j i u <-*Jl 4x.jJjl ^^^^jj^o Jjsf 4 L( <i*tj) Jlj^I juJlll JLw^JI 

J^T JULV ^L^i i^>UI ^ o^Il o! <-^J 

(jf ^>L>J.I try^l j > ^ D>^ ^ 0^ ^bj-wVl JUvjJI 



I jl )y jLuail dr^>JI u^ 3 1( - 1 "^ I j^j 'J^^pl d A>^J < rtn^i »1 ni.'Jl 
Li£.j) (jaiJI ^-^>- Juli 

Lojj j^Vl *la!iVl (j f i U U ( n^JI jj«^t IT Ljjl^. IjIj .SfjJtl <Uj nik 

j^jJI ^ ; J ' ^ ^ ^j-a ^JJ-dJ 4>ufl) ( J p f\-3cJJ 1 i mA t <Lir m itl CjjLJ jJ (j^>-^ 

4jI 4 n j n ->J1 ^ . A^jJlAi lL1_3^ 4 i n <i t ^->sLa £r^>* ^7-^- >^ W VI ' Lst_jaL>. ln 

^ JL*j (j? J^i ^U^lill C^M-^ ^ libJi^. UL*j JLu JSjLs ^>^f jJj 

n r,,] 4-jjJ (j-a-J J-jkj ,> If 1 jft a J^jJI Ijuk (j^L) o' JUl».l 

IjuJj IjuJ^j L-^Lk^j ^ o^fl j ,M T II Ijuk Jjt_L .(45UI ^ CryMlj 



<—«-Ajj L*Jj ilJu-u 3^>-J 41jLc tjr B 31 ui 'i W CjLlaLuJ La Lj-J-il 

4_4JJL^ ^jJUj^J* Sj-SjS lLJLLA o^) * l tn-^Jt J* A M jj 4j1 Jl^JJLI 

t t'* 

4_jLvVl (JjtJj .^cdJjl! ^jiiJJJLi^ L^IujLo^ (Js3^i3J ^k^M (JjLSfiJJ UjVI J^U^ 

t-j-jjjjj ^— u Lli I 1 JUfc Jj-o Jl_>- jj V 4jI 4 ii j (jr 5 ^ a ^1 " n a 4_^*j 

l±J1_L*3 .4 l,.,.L>JI jj^jdl 4-Ji<u j/nlL 4J 4j9>Lc V LL* j-L^Vl oUi^inll JsJLC 

(jr*! LpJi9 '(LfcLH^ L»^ J*- 5 *^ O^» o' (jw-" f^J J*-A» (3^? O 3 '-^ ^Lfr^ 
4j^Ij 4^.^.4..^*-4 i 3 ^ *■*' J ' " ^ (j i 1 J . 4 j <■« i >JI 4 j !"< t, 1 (jL*It>.l 3_iLj j 

(H-Y) _ (jijl CjL m..-*- j "i J L^-o—ojI (^Ij ^ ^ t t>$-A ^ lr 4 tn mi "i CjLLi— >. 

Bj^jl! 4j^x>. 4_l<^a? l^J 3j>U jjfcj ianti-Mullerian hormone 4j^_Jj^JJ jLbll 

JLAj — £ JlI t (j^->^ I (jr^ 4_jj I ^ ^ J)^ T i (jo ^SLi ( ,f j . > im °\ : p-cu >J I 

^CjL\ i Al" i ita^ Cj 1 L> j~o i 4-i-I-L- j >Ji CjL-TeTuJLl ^Jl^ ^ji ( < i-lhII 

4J3.V!) j^aj joLill! J^JI jlj^i ^ ^? ot t^je cr^^ 1 J^ 1 ^; 

t4.M.t <a <L> i.u \ I ^ ' (Jj t IJLp (j i (jr A t^lj _ ^pul dil 'm.,>- .i "1 it 

^ 3 J '^J O' C?^ 1 ^.5-^ ^-I-il LlILiA ^jl 4 j -kII j i^II ^ 4-x^L_v5 

^ r^Vl ^>2J1 ^LHI Jj^JI Jj ^uti *t£UaS jjaVl ^15 'O 1 ^ 1 



^Ig g ijuSI togjuugjogjS 



jj-^jJl ^Jl jtjjJv t- m jljJaVl *VJ-A JjtJtJ Jl4 tfjjJu Ij^Aj ^.lui >^J! ^Ltia-cVl 

c<uss^ 4jj^S cu^l •cLuiill o^^Ai^i Ja^l ^ /\ t( >j>>¥l 
. JoL-»>)M jJh jjtj *tdJj ejL^ui J^oj <J 4j>*^1I (JLh^I cy* oli 

( n ) t* n i" 

gjVL>» I juz. Lg j'^ (illjj K(ji fi-sJL)) Jl^-j) J^'-i i ju9 $:Lcxu ((Lujbj» ij ■ 

4jjj^J l^"<jt-w jLfl CjLjj^a^JI <j! Jya JuV J^lllJ JL>*jJ1 ^Lst^lj . I JUv 
Vjuj . 4jI tlll JLLflj ^ <rVtj (^jJI >^Vl - JLaLVl c_jL>u1j 

tjr s ^jJj 4jLuj>J jujl_>J1 (j^lLaLA J^>-lj . <( (1>^^ <wilj tlr^j^j^U 4_LlL_ 



(j\ n\ 3 Sjl (-u ^j^a 4_jj1 iJa j o ji aljV LjIj ((_>iuA 



^jL>- L^j^aj JL_>. 1 plg 4 m* 1 I jut J£ itljljVi CjLLjjvj j^SjJI CjIm.>. 



J, V M ^ il^JjL^ lL^jL->iJ L^jV 4JLu_uJ1 1 "< t fl r (i L^J 

<i o 4_l3 cJL>0 Jl^ 4jI Jl>u ^jj ttlr> i ts\\[j LLc^j 
4 V m i jl <« <j%_£jl1J 4_uLlC, » j I j i 'L 5, lj i^>^ ^ mi i 

<j ii <i ^ ^ ■ ^ jjJ i^Lc 4_>-J_) iL^j) I *^yij-a]\ 

CjI <i iU "Tl * U n 1 / J . < mi ^ oUooJjlII .. _ ...... ~ . , 



q[]^ju-uA mijTI <— dJjCfl^J 4_i_S 4J^ Ijufc ^jl 



^ 4 JL>. oJu* (ji^ La ^Juojj i retinoblastoma 2LujJLll Laj^>L 

^ji^l o^SLj tlr*->- : aj) "^Ji lj Jl£ l^—jJLt^ jj-i-" 4 ♦ j >UH \JLo1 VI 

^ O. r 4 rtl" V 3 3 J _l "l ^ ({ Cj I » ^Jl |dinff il i ^J— l\J 1 J-JL-JtJ 



< i, i k 



( t mCi (jy^-M JpljjJij . aLc (J/u5^-j 4_aj j t 4_1jjo (JjUuj L_SJL5tjj t hji i^j jlj .o^-i n L) 
t-iJJ-^a jj-juoj (JjLstj Lt-CJ (j^-Ij t^JL^ 1 "w VI J»j-tj iLufe JLIL4J t^yjl j nTl 

teka 4Ju£U! j-«3 o^ 3 t5jl ^>* 4_Lo-LL>Ji oUoLuJI o' ^j^l 

, L-kl^JLl ^Lcjl (Jjlxu_u3 4 t 4_tl_LaL> clitj <irt^ ^jJ-4*4 (^uj£JI 

iff^j—d)) (jr C_i-aJ L^JjijG M^j-J?tJ 4_O^J "lN II (JjL<-UJ JLJV^J V (^1^,1 Lu JjjL->- (^j-^J 

' «f* 

Sjui ^.Ic jl oLu->JI ^yic ^Vl ur L^ t_jL^JI I jub ^ J ^ A Js J^j 



4_oL£ ^jLu^j j^-l-j i-UjJl C-iLiLi^ 

£jj ^j-c £j\ t j ^ 1 q <rt t \ JjijSLj^ . «(^UVI Uj)> L^jLj tjjjl C)\ J o 

r ^ ^£ jJ (j-ojJ 4_jV 4 L*a_JaJ1 4_j! jjJ ^c_Ll^j £-^3 o Ijuk <jl Joj>JI < m ^ Ij 

t (J^o ^ ^jlu^jOJ^^ 4_! i | Jufc ^ (t a jj-u-J^ . ^ A j ^ ^jlu ^Ajj£ 4_Jjj9 1 Cj I jJLs 

\ jJLc L7 lJI CjLlj_>JI ^ya Lt (ji t In n j^a^Lfl J t a CjLl_i3» jj-AJ 4_j1 j I 

b* 

, Li JLjw ^J*! >J-uajl JLfiLJI ^^L-JljI r.rilj (A) ^j^uij-^j^^ L7 lt <jVI 

Lojk I jl of Lgl, \ V" 1 nl ^^IM-J {C, j i^i 1 T I ^^-Ljj>JI ^j-c Jjl i4jjJt-<jJI j— uj 

. I j J 4^juaj (^Jl ^jl JL9 ^ mi j 1 1 ^JL«J 4_jjo^jJI SLpJI 

t C.<-<-u_lI Cj l_Lu jjj^_jJ! CjL^—l^^ ^jSLJ^ iCjLLuj^ A Cj1-^3_l^^ CjLlj_>lJI 

I jufc^ ,reverse transcriptase ^ . .i<«TI ^ 1 r< m U ^jJjJ >hj orOj^—J jryx 

t4_i (J_<u>JI 4_Laj>J jIj^VI Ju>-1 ^^jul>- ^^>j^vj 4jj^re_<_u 4_SjjJa_i 4JLo 4j^=_cuJ 
^j-i 11 1 " 4j jl ♦ » u j a j o r ^J^La^ J^-ill Ijuk 4^a- <r> (jl ^wjVI (jLjB 

^-c^_a ^ol j mi 1 II jljJaV 4 j m ) IL (j^>Jl ^jLfl LiJJj t ^ia_aL(j .^Lljt-tJa 

* ^ j-Lla! I (J^ ^^fl 1_C j> j Mt i j I ^ "1 ^jja Ju>-lj j ^ ^ tiJJ j J->QJ i JL-C j*t 4 
CL) I Lr ic ^ i"m(1 iu^VT L<wj^ 1 4_uo 3jujLC C_)Lj_xi ^mi cdlxAij 

oljLu-JJ 



4it xmJ (JjLuj 4jJ . ^ . i M$ h * . l l ^ <, m n * f 4 i t n j La 4J& ^q ^jlUI ^ 1"^ ^3 L» 
5^ ^J^^' J^ 1 "* ^ ur 5 ! W^^LouJ^ iCjlij^ll Jl^V L; 

u^jlh^ o&*A> ^d-^y* * L* tiy* Cy* L* ^*-wJ 4 i ,,.;,TL s^jg 

4jJLj eiiLlAj ♦ ^Laj3 Litiuu 4_jr...,.jj <4_lLl JoLi^JI^ A -L ] ^ * . A i 

4-*-^ 5 ->J-*>-* c^J m . it l ^ U Ct^aJI g i „m .iit.ll urO. j-uJl 

** ^^^^^^^^ 

4JLjuj cJiJl 0^ ^* Wb-k 4 ^ J i>° ^ J-*-* aJJt 3 * LINE- 1 <( ) _ ^jjV» ^-i-ub . *d 

^«^» J-ui Juc 5jaaJI L^J Cj3& U-Uii L^&j .Uj ^ L^ijU oL^j^ (*) 

(^^hI!) .Human endogenus retrovirus oUlii ^aj^l ^ *U j l.^ i (**) 



jJLiJ^ . ^j_4ju^-ajj£JI Lr^" H 4 3juJLC Cjlj^a jj^JtJ JL3 3^ a till <jj 

mn l i i*i <j| "> Ju>-lj (j-jV £>j j^j Ini i ulj t L^J 4*jt-oL>- 3jj^C j^l Jj L^J ^ - (J^V 
( j r dU^JLl! g ujjU mJLl Ijjfc ^JL3C-LuiJJ 4 LgJ (j-oLiJl ^ f iX < H j* i u M i rlU j^f JdVlJ i L^pJU^i 

. ^ _ (jjV f^yi 3 j St ^ ^tduj J^-^-J (jis l_4Jj-uJI jj4> JjVl ^LaJLl (jjlb \jJt (jlJi j'* j m * 

oUjljn ^ I 0 ilr J^lalj ^ JL^i Lijl L+lj*fe 
i^j-oLi. 4jvjj ( Jlj_>o L^j! j Jl_uj i<i L^j^>. YA * j \ A * (jAj La (JIj^J jJT 3Jl>-I^J1 

(jpS Sj^i^. ^J] J- a - 1> j J-i-aj Lu _ (jj^lJ! ^jjLlj>JI (jja jJT 

^ji^Jlj .^ji^>Ji f U f nj (jja jljIju cjr 3 4jj"£j3 ff^jij^l)» JjhSj 4JL-yj lLILL4 <j! ^la^ 



(*) 

d <L> j "1 1 fiil lLu> Cjl>u L4JL} CjLLl_>J (^jL-C. ^LLa^ 



p£juiaJI 

lLjLjuLjj Lj_%j ^j-Ij->JI Lj^_j_(_u pjj <LLa 4-gfc-t.uJ LjJL>.| (j^>- a ' " .!'""*** 



i— L.uJ 



J^JJl L«j Ajp^l 4_oKJ1 oLLl^J! ^ 43>i3 cdU^ . U^l jj^l ^ Lul , 

Ju3 a ^»1 <iU U Jj-iaJJ . C-UJL>JI pJLtjl pjJLiJI pJLatjl (j-U J ^ X<S\ juu 

(j-* j JLua ^Jj * '"^ L$_<2jLLb a Cj->-LjjI JU9 L^jI ^^Jjij Ijuk I 'p j , ..I * *1 O^gj 

L^JJlI mSjJwV! oLjIj) J.^ll^ -(pLc LTU^Lo 4 ..,!,<;■> jJ^T JMi^ (j!) MgJ-ii 1 * AM 

j j j 'S < n mi ^ ^1 ^ _ CjI^-S-3 ^j^. CjLojJjlII dJUfc J£ Lu m^-S^J 

JL>. aj i_d4>>Jl /v 4 4j_)Lj1 «LlLloL» CjIjIjClaI 1 >jq_u^£L11 C_)L_u a >_loJ 4l!iLq_4 c-LlJuLj 

(jO^ij^ 4-<-o-Qj5tJ pjJL La (JT ic Juj3 4^Uo ^jjlLcuJ LuLll>. ^_<_uJ ^jl ^^J-^j Lo ^Jt o 
. CjLiLloLi]! 1 ^ j ^ U" 4jwL>J| JLcuI ^LL>*j LuLoj 'J 7-'^ t 4jU»I ^3 

a\ j_^>J I 3j-^2 L+> [j ^ 1 I a, \ '/ ^ l_Ls L_i jl^I L ■ '"j pj * dJ_J j ^ t jq < pj 

j j ^ /j^-So ^L^j ^jLjVI (J^l 4 " i <iVl 4l"t I jl£La ^ L^j 1 1 -»■/..■ 



^ oL^ 1 jL^3 ^ jLiJJI Il^II.^ (cjLsLiUIj Jj) cjUI^l^JI 

1 ^ a. i ^. " , 3l_iT ii JJij 4 ^ ^ J mi ->J1 ^yJI lisi ^rt * 4_I 

(^jjIj l-SJLA -A mi >JI ^LIj^ . Lfcjl^ <i "t mi! ^jliL JiLa_3tJJ 1 ^ < n '^Uj tjr 3 CjLllj>J| 
((4_uLjf Cj Ld_C L_Ja3 » CjLLl_>JI C^jL^ I jl a . JUJL^ , L, ^ JU L^J-lJ 4 1 1 n iTL 

" 

C<JVjJa i 4_i-l-lj>. j j r 4jLiL& J^LaLLa ^jj%j ^» jxj_>J I (j' 4JLi^>- J " l * 

1 <\ j r ^5o *J (j! i(^jjLj>. !>L> 4jI 4jL^JlII (JT 5 i"n " j Jlj3 ^j—>- \ CjIj j i m rt" 
j 1 m 1 1 I \ $ ) (<-^jVjJ t < j i (M 4_»JL) « .t L^JLdj ^ ^ i «a jJt^u Jl_^j * « 1_lLa j 

4jI ^-Aj iOjlj ^j.£Lfl <_Ji4 j_4-3 ' " ^~ a ^0^° 4jij^jM f 1 n ^ (J^ QJ) ' " 



Ualjufcl L^J (j I ^ lr L^-JI j>laJb (j V 'n o iiJl i A» m jtj . CjLlj3j^_J CjLo-l^j 
j-^tj ^yic 4_~c*_uo ("m n JL9 ^LJjlJI *V£a *L^jId Lo (j£J j , La}L>*l j! 

UJklj ^1 j jjcj ^yic t 4_LjL)f LJs! ju*I L^J <yS JjL-iULi cdL-j cjIm ->JLa 

^yjl La- < «i'i J-t-u^J (j! J I i^_i-T ^yil J-^>* o^a <- mjjM 3jLc 4jjJ ^LjVl LjJ 

Li*M^ ; m, U ol n^tl J~*-> mV 

CjI j rj % \j I ^_>- 1 j I ^3 t 3j_xj JjV O Ljjj j i ( n > I j-jl! I <"r mm^I I , \*V A» *j A L» 1 1 

/yi ^jL_>Jljl jJI ^1 ( > i T) > ~ > 1 j ^ U i V! Lbj j <>■ ^jSLojV 4_oj^_La_) (±jJLj>o 

. ^ ^4_i_LjuaJ ! Cj1_Ll>. 

< l^^l (jLj CjIj-aId j mi j t i jlj^l (^33 J-Jlj ^ _ £)jV CjIj— 5_£ i.c^l mM 

Ljj_5j LiJlJjbj .mJj^.V| £\ j^iVl ti ^j^a LjJ CjI jlj nUj 5bL-^l JjS? i I JLx>. 
. 3 jJ3 1 <i! I CjI m f , i r >i y Cj JL>o 1 4^ mi i 3j rtlr> Y * • J£ 3 JU>-lj Sj-ilo 

^jul ^cljJj CjI j rtU>TI 4jUII 3j mi r i_jjJLj La (jl^laJ I Lol 

(^jdl ^^joISLJI j U^tl ^^joljj j-jt_j ^lr 1 X "1 1 jua j .Sj^JaLa CjLLj_>. 

4jL»J ^ Ct"U ^ 4 1 » j j U 4jj^>o /ya c-^j ^ dJ t 4_±j|^JI CjI m >JI 
4oj_j_uj ju ^ jJI I ^ o 1 nj^g . 4i Ij^J I g. 1 <a Ir JuLc <^ ^ tl "II plj)j 



A p 941*90 9 jS 

tL*jV J2j jusj (Drosophila melanogaster j 1 n.Lw^-j^ j a >L-j_fljjjjj 
4 o .J LjjIj 1 n ^ J-*-=tj Drosophila willistoni " J^ii M j ^ iJJD J 

La tjlSLo (j^j t La 4_aj^iaj Cj JUv ^0 *^Lc ^1 j_>- ^ySj * (P) ^yJ j lr 
u-uIjJI lTU>«J1 (j I idLajJJ <j-aLa ti-tC Jjj/i» C j-C Lcjj t4_u^L>J I ISLjj-*! jjjo 

ujLj ^ ^ j — u^lc Ji-^J *Li£.jJ ^J-C 4__uljJl CjI_L___>J1 <j^a SJJJ-^ 
(jl (i'. j'*- j 1 4_jrc_a L>J I (j^j j.i II jl iVm! L$_jl3j ^j-^ ji ^ * ^ j, i| .^4 g^LaJI 
j-4^>- (^jJI l_)LjjJI I Jlc 1 o j 4 j uV< r <jV1 4jjJ <g_£LiJ! i-jLo ^Issjua 
jJb j . ^ j . L^JLa j £^>a V^jjL^a 4j < h I j \ S 0 • a Lc (Jj^ 4jj*_J t jjja 
^JJ j rt (^y-lll CjI 'm ~*\\ Jjj-CJ (jLj Lfc J J-^J V d^ 1 "* ^jUVl Uj ^j^a 4-jlLlA 
^Lo£Lj JjJI ^ 4_$5>LL!I 4-jLo ^j) < j ^- ^ CjLj_>JI ^b JL_^Lj . LgliJj 

<jr* «r4>M SjLc JjIj-Io 4-C j-"<A^a t L j Tr Jj^J 

J^Vt ^j-lc i {ijri^} j — ' ^ (JjL^o ^jj (i p ( _ T ji ^1 j — ui i 1 1 j i r j t 

jl m"i t V 4-jl ni 4 La «*« i 4 t i ii"*i1I ui i II jJT ^-u^LlC (J^-J <— »JL>- JLdJB 

L-aj^>a *g^iJ| J!vL^ j h "m UfrLa «j' ^ -(c^) j 

* 4 t o rt > cdj " mi U L^aLg" A I ^Ir (^j-J^Vl ol.M^tl dtJL^f tcl»LLt>Jl 

dl^j 1 «j , Lc jj jL^JI ^^JL^kJ I 4 t ibj ^1^1 j— aVl 4_j j n " i nl La, I ir j 

j «'u." M 4 jlj <ilr> i^jJ^C £ya LcjJ T (^gj mi j T I ^jJLlj>J ! ^3 (j VI 

JJo t5j CjI jij ^^oULl ^^Ja (jL^ U, CjI i m ^3 CjI f n jSvLj Lcj|j 

, L^Jl < <~\ ^"i < n V (j"^ 



Cjr l^ ^ 'M 1^-* i^UVl Lo ^on! 4^Lc 2LJT LbjJ o' j-aUciJI . 4^£LLll 

~ i * 

a mi ^ (-flj^>. j-a < ^jJl_t_cJI j . cytosine methylation <^jJLj_cJI 

(j^j^SLll C o_« 4 j \ j "t j a <t -a&j<a 4JsL^>! LjjSj^ ^ ^" i"< j 03 *^juLjj>Jl 

|*jJuj>J| 0-« £>j-u£ ciJLubj . mJ| <Xsr < m n 1 <ij (j I J-Uu (lJ^>*J>J>JLj^^ 

ciJLiA (j t ... Ij pJLfcj i jlL>J1 < rt 1 " djjju Ijufcj i j jlSJI ^j-c 

L4J 4Js}Lc. ^/ 4.1.mU C-JiL£ UjjJS t<Ul£Lo lm..i<) JLx5 LiUjJ 1 i,r«lLLa \j^Ju 

^-4— oj *j j t ^ 4_3^ c L_ £Jj <<d 5e i_u_j^U ^ "tl ^ j j t "MIj 1 j-Jj aj 

^l^t a . ^^jul-ScA} 4_lL>. I JlI I CjI jij rt l^tl o_<Q Lfej j r ^ Cj l-Jjijj) 1 < <m 1 j— 1 

4 l"f j„a 4_!ljl i 4_u LLdj < >iJ 1 aIjj^I djjutj L-c Jjf o-«J . 4l"< jlL L^-oIaj^ 
I j j i «3 4j£. j 1 tjij 4J^Lc.l 0-« ^LjVI U J j^c-1j LiJJjJ Lp&j.V^ . CjI 'm ^11 

4jjlai3 jJT Lo? .((c^j^>JI» rya ) i * * ^1 Lo^ o r o_jV J^Ls jJuj 
j ^"i L^JjJLs CjLuLij Jlj>.^3 4jI ^^ic .«c_aj^>JI» t j_« ) A * JiVl ^^ic 

^uaJ I 0-« (J-«-Jj ♦ 4AjI_A *L*j\ jS3 CjI, o "< ^j 1 (Oj 1 » o y "t" ^y&J 5JI 0-« 
L^JiSJij tCjl jljnU L$jJ ji (^>^Vl Cj Iju dJLA J^-oj o' CjVI o "i-^VI 

BjuLb 4J *j j ' ^ 1 1 CjLxj1 " "J I dJLA Jlj>> I ^ . 4 1 Mrt.t 4_4_dLiJa_« ,tj > 1 



(<^_jLs-jJ1 J^sLaJ I J^j^ Jl!I j_)LjJI)) ^ n" 1 ) 1 «.^^vi-l ^ajJLcj ^y^l^-itJ I L—tlaJl ^clc 

J£ u \<r jjIjJI J-jJL-iiaJI " " H Ijla . hypervariable ministellite 

/^Jj iV ^ I jjv ^j^a 3_}Lc L^J^-L^ i3jLt>-j <( Lc » 4_IL>. (J£ (jr 3 j_jLjJ| Ijuk 



(«<_3j^» <jf «u- 3 » ( - '- - > - ^ ) £ ^ £ o* £ £ £ 

(J_}Lj (J j t tji"t Ljj jH 4_a J V" ( m"s LsLoj 4_>1 mi <t 4_j t ^-A ^jLllJI \jJt 

c^ 3 bi J ^ <->^ 3^-Hl3 t4 o- 4 (JLh-^ ^>tH^ ^L*- oLLj^Jj 

tjjj^-i £-jLj jlj^'tlt Ml>a IjLAj . « (jr iI_iL) Lub» CjI o K I^U ntj 4-La. 

- tr^W La f ^ -a _ Jj^J ^-iL La * ^ -a 

- cr^->W iil £ -Jt _ Jj^J ^-iL LA cl] ^ ^ ^ 

oIla ^3 . Jj^J ^-iL La cil f ^ -a _ Jj^J er^-iL La ^ f ^ -a 
^ Lq j_> t i_L_>- 1 c-^jjJj . liU j Jjl^j ^jj-A^ t L^-i£LIj * 4 mni ^ 5_4j^£JLI 

4_[( ii 1 r o JSLI (±JJL%J 4-OJj-LJI A.'i^ ia jl^£jiJl ^ jl ( rtj(>>"l (_t i.^J 

t i j u n i 4_LL_> 4_Cj-lxi i$j->- 1 4_ij>.L l^JSLlj i J£ J <r 4JLuLuJI < l"< Vi 

^ j '■■ cjIjIj^LhII (Jl^lsl *(Jlj^>-Vl ^ l^» t p -*b— fl^LI *— ^ 
k^pe-fl 4^?e- j "i r M ^jlJa t J_l^i>L_JI (-bVT cilL-A Uj .^jjlIIj^ 



jj-aVl ^ju-iaj (j I <^J! (^^Jj 4j£ (jLA (jjj3 Ua5>LliJ t nh^ej (j I (j^-<U 

p *T ^ 4jjLJL>qj t o i. V dv J) j ^ J ti £_)LjJ I 4_£^_JLi^_A JoLJLlLl I 1 j ) mt 4_La_A_«-u_t] I 

C >l o mlj ^j-^a 4 1 < <il r <i :3juj-^ 4-jjIjj 4_c-uaj Jil (jl <-,<j "»-J ^h?l i"t]\ l ^ 

L» 

1 4 "i <-ulj-> (-^JlA C-uL^ (j\J^}b^^jX\ c— >1 m 'v ^jjC jJaJJl <_a^_t-oj . 4 <-? i^i 1^1 

jL_lL>»L> \; T j3 ^ UI < n Ci,<a" fcl jJLd 1 t JlSLa 4 <il" V a 4jjIjj CjL$-ju2lj 

jljJaV 4_^uj 4j(>^ *L»>^ O^-U-* U>l£tH-" l>* f^O^ 1 

cdJj La o^j— ^ -u-i-^ 1 ^ j. j XII ^aVl <o^->^ 

I ^i.^ -fcj jj-ia_i_aJI 4-L>j. ui J I t"< (it 1j * <"< n 't-*- r< i in*ir 1 jJb i LoLc ^ mi c 4 m ^ \ 
i LaLc j mi r 4 i n <i V i i^jl L&j o r j <(jLa ! JujJ I ^ o , ( >l 3Ll£ tJ->o ^cJ |J^>.{ 

^Lu_jj-j>JI cJl^ .ol^JL^j dj^j j-* Lu cdJj Jj^ (jL^ Ijla ^j^lij ^>L>Jl 

.4 i iirt i ^Jj^jJI 1 o ^ i^^j-j Vl JjJojlII j-j-C (j-A ljL> «J' i j ^ LiJLi ^IjLoj ^"(IjI o**i <a 



i» 



.JjjLoJI JuM^$J 
JuV 4jjj " ^ j ' ^LllLuil I JlA (jL) ^pjLo^tj ^jLi j. j t nj T 4_L>^ i"» C^fe2L>>l 
Luku! udJj (Jjl3 Lq_£ ijl jl^-VI <juu^i>. jLclj - i-Lai-f Jl9 ^j-uJj-a^.^ji 

^i^j , U . ,>>tt t 1 j ■ .A't j" 7 1 Lj L>.jj>.j t4j|-%>l jJl Sjljjj ^yCj^iiJl < (Uli J-4JU1 

. aljj oLuIHj (j-uL-of (jyl^. (J^J l£>V L)' £tL?^-^ 

jj LcLSI 4i ila 4»uljjJI 4-o-t^aJI tjl cJ3^ T J ' " 4-Lsj.jiJI JL>-jj 

0 >* , S11 GiJU .^Ld^^IU 4jIS^>J1 j^j „^Laj Ji_^f jUlfj ,4j 

4j| VI i ^/vIIjV! J/uLlaJl (Jll-flJ ' ' ^jj ^ '^'"j,* ^^-Tlc I l_4 JjLc^-LdUj " f ^jj ^ j t * 

) ^AA ^Lx, ^jLlj YV ^3 4 jlr ^Sl^j i L<^Tlj>J l ^yS Sjj^>.^ll ( _ r il( 4_«-t-aj 



j^JLj La ^ J V ".(.n . 4^ajj_j>J I J ^ mi a j c-aJl YA (j-u 4 i <^>TI jL%jV 

«j' * . * « 

. 3 J. J J_jalj_A V JU 4_0_J_3 jJI £Lj!^aU 3jL>-lj ^_^lj_<J ^ I jJ^Tt ( n I ^>£L^J (±^-L3tJ 

^y&ju^ ^r^l-j^- g.U LoJLlC <r>il 4_jl_SjJ1j (^jJI j— 4 VI i^-^La*JLl 

^1^1 ttf-l (r^> (3^*-^ Lq_l3 J J <g ^ 1 1 4^1 JL(_0 ^L t V" ( (iVI S^L-ul 

4.L<a-**( "sr ,„<t 4_a^^J3 4J LjJ J^l j3 jl j" ^ I ,jj JLSj La, \ \ C 4_j1 ^LaL>JLl 
^tufcJJLC JllLol 4juj! ^6-^' <a Qj nJj < « JJLC ^Ifl 4jUI • , ) 



1£Ljj^q| 4_L^u_t_JjJI J^JaJI (jrLc diLU^V C^aUal (4j^J1 jr^) 1 ^ * ml 

<>c J-lkJI 2UL^.y 4_liij ijJLLa-j <oL*j^Ji^a j j r CLiL^ol ^ oUKJll 

' p d " * J 1 1 n ^ d jl » "i ,(■» I (j A p A^-uti Jl) JLJ*_J 1 «j r 4_yi_A 1 JlJ^-J t^^jl rtJ^J 

5 tj t it 1 <| a 5 j ,Utl di L j >>1^ ^juk ^ n t " ^1 LjJLLajjj ^^.3 

j r> j U ^jl (^jLUI ( U^^f Jjfc , j^_jJoJ1 Joj» t " T lip ^ ^ J^o j^j Jlj9 S^j j/1 

IV 

JLj^jj t - m i^jL^Vl ^IjtjJL) Lal^Ul jj_tiaJl ^ «U? p^j" mi^aJ 



(jjj ' ^dJL^*"^ 4™u-^i* (JllLal (J '^J AJt> LgJ ^^jl j <i «Ml 4 1 <^k^ 

tjt o^jJa (>« -4>^ j-^t ^j)>1 j-^Lfcjj t _ ? Jll ^ j; I — 




.1 - 

cj^t . ABO 2LLxa^ LU _>Jlj5cj ^jlJI (jru>JI 

^L^JI SLaI i^U Jlj£. Ljl j ^1 Ja^»Jl 

•^U^-^' * Lp3 >j-*J t^jJl fjJlj 

>^ j^ti <d <>£j <<J jlauUI Ijuk ^ | ^ 

1 1 o 0*LqJ ^"1 j ts>°t j-j ^ Jl£. (j-* ^^u-J V 

JM* U3^ o' 6-^1 >^ l>* <^ cr^ J~4> U* f 



ijr B JjJj aJlII <JjLua_£ JljJLjhj (jl iJlLaJl ajIj-j>- LL<ia_fi ^£ I .ofi* iS^jVl 

4» * ' ** 

44 4* ' ' 

J* Susuki 4J ajJI J5L^ 

44 " 

AJ ^rtl" <j\ tiJJj :J-xISL!Lj 4 j, j 1 m< 4JL; \n ) Sj^a tiJJj <jL£ tAjJl 

LJ (j I aJlJ1 JjLu3_3j * 1 "( j <i 4 o' (j^-^f 1 4JL_j^_3 ^j-d 

■44 b* 

44 

' «4 

jiij-a 4_i p ,,. ( r "t t- ) (.<! "k I ^jj ^h 4 ^J^l ^ ' ^ A : 4 i 1 1 I H ^JJ Lc_4 4_alj_5t_4 

( " < j 1 tlj * ^ *C 1 m >L>- 4 j o 1 <,. , ) r n IV ^J_} ^yC \ $ < n ) ^ jJl 4jLuu^_^ Ci \V£ 

' 44 

1 n i r» j j, )j-Ti uj JljV ^JjL^ < h i<->j . Oj AB , B, A : 4_ <v<a-+_t I CjI j o f n "II ^Jt Luj^ 

*• ' 4t 

^yJI ^jLoJlj ^>-J^1 jLiL K <t > A ^ <^>4 O^-^ Lfc^' jl^VlJa 

£j i"TI ^ ^ << <tj B 4lj ts>'*\ j| j^alj iAB j? A ^ "lj *^ ^jJI jI ^aVl 
^jLojl» £>xtll ^Ji£L<uV AB 4lu-Ab jI^Ij iAB j B 4 U -ilj^V ^jUju 

ijJLlit < j_ojJj *aL&JI ^ m U 4jL) p ^ ' * JL>.|jJI u_£j_Jtj O 4 Ih t^i^s c-jijfc. i <a t 

4* 4* ^ 4* 

A 4 \ j i^i A JLj^jjj i(jA-iJjjjVl ^j-^ 4jUI ^jjlj-^ (jr £i O 4JL_uaj9 

•4 44 »4 

^ AB 4,1 j <r>^j (4jUI (j,!* j, ui r 4...cu-o-j>- ^ B 4JL-ua^j iijLLI ^ lts*jj^ 

44 44 44 44 

^3 J^JJtJLs ^1 fTl ( ii I J_4 tj^J^wVI CjIjLaJl <_ UMfll 4_>1 mi M J <4jULL) 4.LH <u^- 



i A (j-A LajIjJs! (jjSLj ^° 4_jJl^ (JjLjl^ (J-^*^ I jlc I < 

.B jl AB ^ LjLpJ oj^Lj dri^' j)oj^>«>VI jI^Ij 
Bj A JjL-^j , m* ^Lc ^ VI *y±l\ Ja Jj^uJI u^>Ji ^Ioj (*Jj t( jj > ilA]l 

'V J ' ^ * ^ ' " 1 6 ' a (*— ilj^-^j d iLjj « u^j ^1 4 o 1 k ri a * « U^^>- )) ^ *1Y duuaj (Jj-b 

u- * • vu^i j-Lj 

Ijuk J ( ^\jjj£j£VL»JI J£U jjfc LA^l i J-AJ • J>lftJI c^! JtH^ ^Le^t 

LgJLa t Lflj-JK ^ * "\ Y (j^c jjj^jv 4 t j i o jjb B cT^J ^ L/V <3j^^ 

.SjjLj (Jj^I 3j>^ (-dLufcj . (jj; i ? i \ i£ Ij-Sj B 4JL_ua_£ ^jj ^j^a jlj-flVI 

1 o 's i B -j-A ij A ^j^a (J^*, 1 ^-^-^ -ilj^^fl 4JS lLJLL^JS 

^JLA (jl VI ♦ 4jL^JJI l-3j^_>J1 JL>.! < t m tj j A /ya 3j->Lj 4_5c-mU Jl_>-jj 

<■ m 1 1 1 J 4jV i jJj ^jj V L<u jJLj ^.ojLj lLUj ^_ijGj * SjJLLj JI^W^OjO ((^)) (j-Sj 

4-cjLJI ^lL^ a .n M.'tjJa Sjrtni o^L^ 3J ^ov ^ 4J)? Llcj) .^jII 

4_>>lj1 > ~ < I j. ^ t-> dj Jl_><j UL ^ j * >*tl 3j n Mttl ^^^jb 4 I i^LoJI (j-a 4_ (JL>JI 



Ljuu 



jjj iL ^>^_iJL) 4J&Llj 1 1 t trt TLj I^..*_mi (j-u-fJ" ljL& ^jLi LjIj .j^-ud 

i ^2^4 CjL^j <j *yr a 4 j^LjJI c_£jj»j>JI Lj >4 m n\ e_S^_j>J I Lisi 
Jj^j_-Q <tirt^ Ju>*lj <_j3^>. p j « ^> ^ /j ^_^jV 4 «y u ) <** i, V T j J 

dJLA „t r r ^LjJL^^U 3^j_juo ^uuaJ jj^Vl ^jSJ J 
SO 4 1 j «n 4 pli^i j n "< f ,.l 3 "i ,^ iTI 4_fljLuail ^ 

^1 ijjUlU 3juL>JLI 4-j^U'MI Jliu ajJI JjLuofl ^jl t^jVl 4_U>^U t jm 
" jt " " 

L^j[j tCjLLi->Jl f' Jj" i n ^ >*<) L» ^JjJj V (jyliJI At%tl ^-^a o" t <i 

«4 *• *« 



Ij^-Lf^^ijJl jLlC \jJb La JlIcj ij^VI CjI J ti"i fc 4 * t jJjLXJ L»-i^ t * *' * (J£ LaLtJ 

^3 jjjj V Llil j t g*MI ^ h* a (jl 4jj y 'i. m i ii j La jlj (^IjljjJj^.jJi j j.t.1 4JaJj*U 

PH 

LjjLjJ 

(jj^JI <■— tl J M "i i j; i Jjlj1 jLLc LxJCJjJU £_jUaj| jLd_6 t L^jljj f^yA (,i I m 4 J rt -*1 I 

(jaijjj j^ilsjjj jj\ $ nr[ oLtjj^j ^ {ya 4ju o .<a tli^ ml LLst—ii» ^jj w rtj A 

(jl ^ j-^Vl jo-aJLtTJ iLfl t L>._^-u3j (JjjloLojJI i i ^ | j iCjLujljwjJ I jjr* 

A JjUai jljJit q\ \ m\ Ju>o ^jJlaU ljl.it", „I jj^t O 4lim'^ jljjsl 

^y* L^J 4^*jL3ja jljJaVl jAfTlj .^jjuJJ jlj t" f «VI ^ jua ^ ^di" ABj Bj 
^Vj^j *B j^j fi d- jlj a^/J^j * A j^j ^ ^- jlj *AB j^j ^ ^1 jjjl l-j^jJLH ^4! 

4^_CjJLj ^j^a ^jL-aL) 1^j^> tu.\ q\ ^ <u AB 4 1 j ^jj ^j^o jIj^Vl q\ LlD 

<_)l_j-aj .1 a _ j.u.*> > .,LT 4_j_3 V^-S (jUb LLIj^ (j^L^t it \ i*C ^3 ^jlj*_jfl 



(jiajJJ IjLA JLud 4jL*j>J| u n < h j jljjjl AB l-u^jJ (j I t rtj^ JUu Ju>.| V 
i-jj V mV1 J^. £jJoJ Ijuk jSJj i K') * <Uj iii j Tl (j^lj^aVl j *j j^o J tj ^jJI 
J£ Jjll V < <t\ 4jjJ Luo Jl>.Ij J£ (j| j^JUj Li£, J ♦ 4juIjj Sj-iiLja 4,1£Lim a ^tj iUII 

(j t J«*> <AA ^jjJ -il>a! jjsI^JI ^ ^j* A jIjJs! jLa t JLJLj i^j^jjoc^ 
jsl^JI Ja ^Jt B jljJalj i jm_<jiLlII (j\~a^jlm^a^j^1\ J£ jj-S A (j^>. ^jjJ 
AA ^jJI JjUaia ^ Jo2a 4j^j UjI jJsl ^jJ p^l L^j.BB 

AA j| ^1 jpa < JULj * 1 ^i^ 1 J. ^nj A jrj^j .AB 3 BB j 

.BB JLiLl jjui j-* j ^1 jr^LJI JLALVl ^ jjlc ^c^jjl! jjSLj jf 

j>*Vl > u tj j U c_jL*Jul IIaj - B c>^. Jj)j j t j^jil 0-^ oj^j * JbJLij 

jLs Ij^JJ .J-j-<»^>JI {y* Jj-^t Jjuccj *Lp*l 7in AB j V JjSjfc £jJu>o V 

oJufe JLiisf J£a . BB AA .lljJ&f 4J}L^ j^jj<j ,n 4 t <^ j < ,i ^Vl JLiLVl 
jS j£Uj . ^I^jVI iAB £p ^ j^j ^-j « <> 4J>L-Jl 

iAB j <Urt g L^JLaLl < nin'i jLa *AB ^>_vl bjJa AB ^ j^a 

Ijub . Ijljimil ojLH^^I ^>*J ^B jt AA ^ uj^W^ Ujftj"^ 

♦ (jiaj-aiJ jljUu.u/1 ^jJl! JLilol ^jiuu ^jjj (jl LH o <>>j 

o I o Kjj ^^jIdjJLI (jj-jojLSj AB ^j-* J I— ala I L^jjJ (n i I {}! i uLuJ ^ aK) 

.4-tk. ^jJl jJUI Jl^JI Jl Luljj ^jJ^ ULu>J JJl 

Jjusbj O £jj (jL^ I jj d^Jj * Bj A ^jj ujli^ , - jL: ^J^ J ' " "12 

c-LoJI J^. SjuIjJI SjJUaJI dJLA CajI^ Ujjj .CjLjLUj^JI 4 rth ^I>jVLj 



1 |0<)jujgjogjS 



(jr 4_tjuJ Ll2u^I (jr 3 4jj1j£Lj <j| j>jr b jjj) mm U tiJ-Ji . 4 j m^v Jijj-oI 4j CjjI£> m£Jl!I 

j <ilj 4.tly <U 4_JL>JI 5»j_oLd . Ljj^ULI j 1 ml/jIj 4-L-o L^J jua 4 j 1 i U 1 j o /M 

^jjJ (j_<c Cjjjo ^1 m^jJj Lo Lj-^J ^lA^ ' >6y$\ c_jLijC j j r S ^JuM L^Lv ^nlnl 

£>£Jj , SjL>.!j 4_V i iD jJ (jJt 4 u m < 1 L j^-ua ol j 1 K Ij t LgJua ^jl" V i n t 

<jj < ii J I j^liwl . JU*. ^1 (jj^ajLaj dJL^Ij 4itiuj jJ ^ JuM Lillljl 

U^jj£j 5>jfliaJI (j I *^JJ * IjjMI! mjIdLLo ut^ UJJ '"'J V (jJJ^I (jHjJb^aVl 

4 jUH *j 1^11 J, AU ;J ^f t < l^jLuaj <jV 4-^^ J£| 1 1 j t j Jl^ 

LiJLLA 4 t U j-I-a Lj^ULI t"ilfo < I*<j i 1 i 1 «— Jj-C ^j-cdLv 4_>»^j r'; i" 4 j\y UI 

J^-l .^Ul ^ LjMJLl 4-^jLi^ JjL^ o^' 

JL>-| ( ^ r r 11 -w J . JJL-LslJl IjUfc dJL>-^ ^^pijJ ^J-UjJ^-JV j j $ H lT^" (j' 3^-£3 * Ja5Jl 

Jjusj La (jJLl^Js . Ljj^LoJJ 4_ljIjjJ1 4w4jl2l1 JL-lLw Jjjv 4^-^ lUrt*^ tcl oUJI 

jIm ^ JsVl (jJL. aJL^_3 ( Ijuk ^Ja Lajl^wj c,m. j f LjMJll j I 1 ^ i' . LjM-UJ 

^ a I" a lT^> cdJj ^j^-S Lcj iJj-uJl ^yzj-A 4w4jL^c g.1 <i <*^1 ^^JLi i o^ljJL^ {Jf ^ ^jLjjIAIj 
.^Iktll 4_yal , ,i>a q^>jX jl JuLujVI ^ ^jjLjj Lu^jI 4-Aj>-L*aJ jJlj (>jaLaJl 
<LajlJLa ^jU*i i, ii W Lot ^jjuuio» S ^MjL^ Jjj)ri r n^jl 4jlaLk ^j-d JjJb jLjJil u^j^jj 

.«nihili 4_uaLJl 



J^Lx>> ^ySj^A J _ ^ i m J^tl < rtjl"ti ^ySj^a i il i 11JJ V (SFTR) 

<jjO 3ju>.|j 4jt_caJ jJ J^J jJi jlj^Vlj . ^LujJILjJI bjj'iC) 4 j 1 1 n" [Sy^ O^J^ 
J — (j^ M ^ *** fl ^ — tij~~*^ (j^JjSLj i<lj ^ i n Tl uiullllj (jjjLjuajV l)^>^I 

\ j t j j U lUt <>> <r>j edlja 4_}L_3 *jroJl jj-a (JLH^5 Jl *C ^jJlJ (jjjJl 

Jjudl JSLAII ^ y.Vin't o>> ^ o' VJ .j m." m ^ JjutI! J£LU1 

IjjU (jLfl nj;>*5 . Ijl>. LuLi ^ n^j <jl J^a ^^SUj V u^JI I jla jjLs 

Jsl ^c^j tJ> SJiX! aj^JI ciULJll cJ^lj^^L ^jjudlj ^L^JI <JLf^\ 

q\ JL%j <-jX\ jtn m LoJjIj «igjl^U't^ ' nrt mTI (J^J^aJIjT IjJ^IAjVI ^j>5 SLjLt-gU 4^u3jX. 
dJub (jLb — \jbj-±cj t^^jjL^Jl^ i Jij n j"<TTj '(JIj-AjJlj iljj^iijVlj "J ^ 



*^_^>l .SjljlU oVL^w ^ cdJi ^ 3jl3j o V UJI jj^] 3 .JA2>1\ V\ 

<j1 L$j >.! 1^1 4 3 JUJl_>. 4jj J>l Jjua^dJ 4j^j d>l_£j_ii/ *;IjJlJI CjL^j—JL <j^a JuJLjJI 
Oj3^J! J3J0 j-*Vl 4__jJ rLi^tJ o^L* u' (J^>- cr^ U^L^' 

cULa u4Jj Ji-wj .4^L*_JI j? j! ^IjJI f UkJI ^ 4^ L 4_^ ^1 

/ V ^jjmJI 4^jLl4J 1 <>>jj 4^Mc 

I n.K«M OhjL^ll Jr^J^Vl jrU O ^ Jjl «n ^ jl m. nl ^L^ LwjJ JSj 
L-^jJi l-aJwLAj ( _palj^al ( _ r Aj iJlgjuiVI { j r A JlSLjjVlj Ij^jJ^JI (j\ 4^_lL>J 

4j^jfcL-a <*<n- j j^^jJI 1 4 _l < >>j V I 3^£liJ ^jJlII lJl^oJJI dtljL^ 1 j j < 11 j (.ijj > 

^Jl Lili JuT 3L3e_3 Oj_JuJljI i j ni f jjuillll j^^^Jl CjI j m"Mj Jj^ jJL>Jl LllJj ^yi^. 
CjIjL-a^il f.\-Al jj\ 4 lij n~*. jLl^lL» 4-uaLi- ij^LUdl ^jSLjj^aVl ^ O JSLuJ 



. (A \s>xVl JSL^ill <fAy\ j! j^Vl ^ c^kJJLt 4jL^»>U IjIjulLu,! Jal 

i^CLLJ 3 jJL Ur jf 4-5t_j|j Cj^Ljj_4j ^1 j,.^r,"< <ju\ j j r pt^n!! j i*ii 

4j>^3 l£j>3 lj^L«,j JJjKjJjo u^jM-^ <J>^t la^Aj *£>^ .'J '^J 
4j 1 <t r 4jjj 1 n t, I CjI h -^Jl tjr^J *(^) ^ J- J - tJ >- d J J-^ Lr^- MHC CjLLj_>- 

^ ui>Lo.VI MCH 

^j-^^* 'V I 1 uj ^jyj^LIl ^1 1 11 f W Lol *^jLuj>> ^j-uL i_ul ^JLc L-HJLfj jLlIL>.V v ^ ^ 
j^Ij^j 4t. AU 2Ua^Vl i^LT ^ MCH tjr^J a^pljjji ^ 

* (( 0-* jO>^-cu-U 



J 

J^L>u j LaJ I ijr^L* l^^jLiJI JlHj-jJI <jja 4 iJu L*jIj jLaJI <J>-^J ^Jjm^jS 

JlIc 4j| j£^lLb Licj . jijJl 4 lj i^ig 4 °i (j-*a </o dL** 4J l!u.ui ^j j * * ' -\ 

(j\ A A ^a_i ^j^a (j^t^- 4l,uaj La J 4^i^I {jP 3 ' LV°J (jr^ 4 f *** ^ 4-orjL4jl 

j*jLoj ^jJi AB £jj ^JLiLsl J£ <j>^L *- t i t -*V (BB £jj <jja L<Lj-Sj ir o "L 

<jjj LU ^ < ^>Ti c— kj_4_ti_a _ jjJo Ij^i^Ll tLajLill CjI m ^ 11 ^ < ^^jhJI ^a^-ll ijr A MCH 

, LjljJ jLii>a La ^1 ^ i.fi \y i—. i\ JlsoI JjJjtj <jf ^^jpfl Sjj^jJm 

■m 

4 j o i fi i La Jl^-^j V * CjLLsJIJlII ^J^^l l£j> (*J?* f i >JI ^jjj (jj*j-u1 

j-^I^JLl <jja CjLIa JU£. ^\ (j^iit_ou i m**-*) oLl> UJL^d i^jLojJl ^.5 Vj 
^^* t *' J J1 J Xi * o-jj 4_J}^kLJi CjI 4 jj_u j^a ji^^J 1 JJi J^Li- ^j-fi 4 /)1">J,I 

Laj-LaJa ^LJLj .«SiLi» ABj B j O ^jjj i«4jjj^)) A dJLu-^ (ji Jj^j (jl Jl>>! 

jJI La (Jlj-J ijjy—^^J) mjJ i'iu 1 1 (jjl£Jl CjL*jLjU j^j i u- 1 n j*^i_L>JI i~i a j 
(jl mi o 1! ^jiaJU L-flJU^Jl o! ^ ^S-^B^^lJ^ <33~^ OBA (j^->- (j£: tfj Min m 

t j i n i J A (j^J * L- ojj-it_fl ^luU «i^cl-A "fcJIn jt < U < n^Hl iLjLUJf j min 

j 4j| ^ 4'nijU^ (j^a U^iU- (j i <-LU J <OBA (jy* ^ 4^11 4 Urtlll 

t j^a 4 1 1 1 LI jllj JlIc 3 j j Jo [. a "i I ( ( jja ^It-^ Jl^. V 4jf La_£ 

JlSLiol j\ mlTuI (jr 3 ^LaJtjlj ^Lajjt JjJ^tj^ <j-j-i>"n ^jL 1 T^^ 3 1 4_^1 j 5 j rCt mi 4 
. ^ol^a^Ll ^jjo I o V i \ j ^LojjLj Lc^jSJua i JUfc (jj^J La 1 ^ j "i*Sj i CjLu-^elU 4 ?t\~i 4 
.(jjl^jjL ^jLcj^LJj j\j 7t°*t i nVl Ji^-*-J (^ 4_jJ 1 i <i U 4 ii f i j_>a 4j^jIij LiJLiAj 
,Lai£. 



*U ^1 Jo-aj cJ>j ^ cH^-J -c^b^' LSjA^ 1 U^W^ 1 S .AP W« 

) W * aLc ^ LLUfi. Ij-A JjjjJl J-A (>J^UJ ^U-I^J1 Jo-ajJI J^LjU lAl»" 



^LLaj^-JI SjLj S]! 1 <^> r «Urt ll! /tu iChaos theory *Ll 

(jh-d-JI ^jJLiJI ^JLlJI (JjL^j ^j! iU>^ ( n )) dJJ j J-u^ »L) j rttl ^ JjJl->. 

^ j t.o (j^uJ J j ^tl I Ju& 4jj n ili ciJLLi jJI I ^jl . J_xJuU 4 t\ jLall 

,c_»bSJ! Ijufc ^ 4jliL J^vj cdLlA l> uj1^ . 1 Ju! 



di 



. Lj^UlI <lV> Ljl 'm >■ (,^^5 Lul M ^ t * ■ ■ " * 



o3J — "J 



«UjUJU o! SiilJaS 4> *Vl oj^t 

t Jo^Luall u . 1>- " jj ^Luj JSL 



6-* l5> 



jaJI 

H * 



ijLi 4-3 }Lc. LgJ jj_aVI <? jufe J£a . rTi a Laj a f lL^sL^j 

Jj^V ^1 ^LSLtl cd£a! e^£j> t <_JI^L^>U 2LcJh 2LL,L^J1 Jj ,^>AH ^ 

** ** 

£r^>- i <j I VI i^l a*"< A VI ^_j_jtj 4_juoL>> 4_>-j 1 £ya 1 j*^ La I 4jLL_>. 
oV C^jJI o^3 '^tH^J (jr^' cH^^ <- <j6jl JUt l! cJ9jJl JU9j * J ,,.,..>JI 

dJ^wj ^j^>^ JLJ (2A>> t J-j-u_5tiJ 4__oJj_JkXI 3^_j_j£L1I t—ajLLa^aJI ^j- 4 1 Ju 
4_t^a_Sj Lt_a Aj^LliJI ( _ ;r A 1 m I a 'm a j_Lj_j>JIj Jl_^_u_j>J I j J ^ • 1 1 a t^jl < m >V1 

***** ^ 

(Jj»-Aj ^jL_xj Ij-al 4-)j-(.^,i-iJ 1 £j\ 't j 1 Jji Mil lJ&1_2j1j J j « m t" (JJ^J (j' L)^-** U 

^j-AjJl ^yjS l-JJ JU j-^^-lo (J^loC L-A^^ja JjjXuAj£3\ J «^LaL^ILa J <.r,i>Jl 

J-Sj V La (J Jj " m T ^a£U I ^< t r\ JJ . 4jj J ^j-a I j ~*> S_jJI 4 't *\ <i j V 3 
njj^-D d 'wj^-iJi r^ftj 1 4 n h V 4 <i ^ a t ^ * * (J^ 1 4 a g a CjU ^-aj-A 4 > n a ^ 

cuL^jaj^l ^jla 4-a j 4-^>Lc oJLLa^ . S t er o i d s cj\ juij^ j 1 m.ILi Lc^ 

* 3 j ri" ( (i a 4j^L>. 4^^Lc t jLcu_>Jl CjI m> j 
lju>. ^LjjI^ LLaj 4-jJU_aj„j "t nA\ J>! jJLl V "< 1 <n 4 - l_^-J \ cuLuLSUI cJUo 
CjHj j "hHj CjIjI jJJI ^r\_j |*L-(_u_Sj1 ^j_a *^JJ 1 a <_uj La-ij 4_j] 



c_J* ^ ui>ju SjJtUI 4_ol j a i <n 3J>LU L^l LiUjL^ 5 ,^JUj^ j", „J 



^VLu3 1 ,\ i n" < ^_£^_>- 1 ol JLjj^ j"l i u dJLiJb (j) ^Ir ♦ (J/a-j-co Lj ! Cj^ e-LiuJ 
jjjuaj jJkj .(CYP 17) W t m <n 4 <;, .miI ( ^ * ) *-">^ Cr^ 1 ^Lj-* 

Ol i *ijJLl ^li * JL-*-u_>JI cJullaj ("> Jjljuj (J^Jj_ju!!j i-Ju^lj 

^Laj ^ ^tV A. 4jL-£. j ^ J^dIjJL^j JjLfcjl 3 1 4 l i J nr ^ i^C J-* f. LT A 

^jJLiJ (jy^JI jJlJ-jJl (J-fll^^. Lol «^jljiiJI 4JL^. (( ^ <3J ^SLj» (J^f J n LH 



Cr^" (JjL^Aj^^^ t^ 3 *-*^i3 *Li£. i ^ h ^ * Ijl i n .a » lu mi 'm J^^l 

4_L& jJU J j^_uj^o£LJ I CjIj—ij Lj JL>-1j . I j ~« « « 1 ^-Ti ^ I 4 <^ Ij ij j "t ^ LLaj i jJtJ 
ilbj^lLI J$l n^W {y> 3 .4^1 Lili jL^v 2LJLlLe <-,,<j 4^1 <JL^ 

. 4j^L^<^ilIl L^L>J1 jJJUaj JJlcj JoLioiJ (j^in Vj 4jI l3-5>tHJ I 

Cjl m v LfcjjJU J » mi! L_fi j-iu Cj 1_2j_j>J I dJLA (jl L!) l -j "v- 1 ihl JLJcJj t^j^l Lili m 

CjUjjjVI jJLuaJ 4jr>Ja£JI SjljuII 5j mi «I ^ C. I t m« JlJ9 lIi! 1 j **\\ 4\ < ,<1 , ,< 

llja JLj>-IjJI (jL-J Jj-ill ^a&Jj . 3LL« ^jLaJI ^ i i^j i n *q t4jlt d.tl lLiIj! m <yll 
. 4 ij t M,n lJlA^j j? 1 ^ ia Jld-IjJI J t nij ^jLj J^ju Ljjj-oj Lgl£ iCjLLtj>JI 

J! ^jJI L>U. 

j-Aj i^TCF j t i «n (j o r nj (j^>- t mi7> L^jj^Jij JLJ^J-a 4_j>.^ ^yic (Jjj i ii a 
^j^dL>J! 4_JLujj_) ^.f ir> < n i n" (2>^ j4 ^ 4jIj9 I wL-^J l ( ^ * ) ^^""J- 4 Ur^ ^ '^J' 
4 Y^^^j—iJjJijI 4 o ml j— >■! £rujjj j-j ljuTlII < ** 1 1 'C j (j I 4"m j a I JlAj t 4j 

L^UtU ^Lill 4 j ,r>H ci..,<j Jj>_uj^L1I lcr ll_JLj ^Ij^iJ 



J^OJ U i< riLUI J_5cjJI ^ji^ 0 JUfc (JjJLiiiUJI jljjl (J^ (J i mi " (jLj Jj J? I ^LSJLI 

oLLj^J! jtL*j ^ SJjj^j^l j^U^I ^ ^j^JI ^jjl 

ijl i n {jyJl C«.LU. J t Ol M ^tl J V tjl.^j L<0 4 , 1 jub (j! VI . 4 riil V 4 

tiiJL-Zuj (j l «»-**< a \ ijJ 1 \jt (j^Lj jl i Lu i j "w I JL^.| Cj Lq J ? « ^ .jJj^oJI 

£-11 ^ hypothalamus ^UojJI 2 xU: ^ J_l^j ,Jjj ««U j-a £Jtl (jUa (jj)j 

»J » (j L) 4jjJo£LII 3jutJt j j "fcj Lj9.4j.jb J) I Ini ^jL) 4_laL_3c_1]1 3 JUlJI ^ i V j SjLui/j 

M^jJI xJLl <jjo (^IjJI *>-»^l t>° f>- ^ LJfi=>^Jt JL^Lj iJj^_jjj^£JI Jl>-^J 

Ijjj ^ O^- 2^' ^»^1 '"""-J 1 ojub (jf V) 

3 JL_X_>» 4-_Sjj-L3 0 jub (J I ^JjLJ J? Jj_9 JlJS jJLl (jl (j-u-jJ cdJj ( jr -3 <- i l mi H 
iJj-jJL» 4jLu»^U 4_ajLJLj0 (J^l <:^JL ! Jjt-seJ * f \i Ai j (jL^r "1 fll J n" II 

^ (jl -r " aVI (jL^ Ijlj ,<±j|jL^Vl (jX. Jjj mjU j^b i jJLl (j uj Tj t(jbteTLflVI 
^ j_<-u j-«JL>JLl (j>^ liLo (j-^-Jj * ^. « u t -vl 1 (^-ic J-^J ul-^ *Jjj '"^ 

S jL... -wVl ^JJ 4-ojLj Lo J>3__Jtj ^jjl j aVl i -ilj—flVl (j^j o -y 4 

jnt. ,i II mJjjJs ijj^iLJ ^jbjl j.t" i»! (jjJuLjJb jlj^Sfl (jLfl iSLflLusVLj 

.^IjVl mi 1 L^jjJUU (jjjj>-Tj < t. < j tftj j^o I m*jJ1 oLj! **< o VI (j t 
7-1 IjI cL>I J 3-1 4l ,mI mi ^j^o I o (jl^a 4jf (j^o JuV Sjjl iJI I 4 

(jry-a^Jll jl j-a^l ejjj (j^SLj ( <Lj-^ JucLiJJI j 4_i_fl ^L^-lll j Jj^jj^SJI 

SSLuIjjJI Jjjj^aJI ^ jub (^ ^Lstllj IjL« 



i i * j a I IjlAj ♦ cljj uu - Ji 3-^ (j-* (j I 4 <L_lJL_>JIj 

4_c:jL 3, i, * a CjLgjtni <n ^JLaJI £>1 VI <j mm!I ^jLjulj £j\ 2 *j • < 

_ <lL»Ll^jj <Lh! 'j ^1 <nj (^jJl La jj njt'°i . L^-Lc Vjj t n a |«JbJL>>l t y j La J i r 

*• 4* 1 

oljAJJ ^jj/VI ->L*3V! L7 i^ 4jj^L!^yi ^ Ixiaj 

jj^aLfl :Jj>j ' 4_j^£^_fl^Ll! (jr jLO_a-i]l 4_ujl£ 4^>jJlj c< >L£ 

j j r I (j j *r I JaJL 3-^0 Jjl J— <-u I ijjJtt Lajjj CjLaj-fcaJLa Ci m j T 

J-J JLJ 1 \ < (i "w 0 ri j! £ jj, I (j I 1 <5— £ . Cj 1_J J 4j ^ 1 1 JJ Jj» ulu L-J JL_cu__>J 1 

*jJ.t L^lj ioUj-^j^jl jj J t <Vi ^1 oLl*-j>JI jj J t A j 

JJ-^ 0' ^ J ' " a (j^j^J « 4_jj IjjJ I 4 j o"^fU (jlsjLjuj JU^j j^yjJI g.^r ^JLfl «^JtJl 
{J^-Llai 4->L?r "t > 11I lLU j ^j^SLj La Ij_ll£j 1 1 ^ jll ^Lu^u La J <r Cjl n -*J1 J t nij 

j^jj ^jl ^j-cii . 4_i_^-jL>. tii»ljLj>.l ^Jj J^LiaJ ^^l^ j I Ljjj^2j Lg j 

jJj - jJ^jJL 4 ^ t rt <\ CjVI <t"i"wl (jy ^ j 's n j ^jl Jj^aj 4Jjj_j_jj^£' ^jl 1 d a ^j-a 

4 n 3LjLiLja l^' 0' U> v ^" t J (>u ^IjJlU 4 < >m iTL tlLJ Jl^ j_aV1j . 4-Jl .; V 
1 t 1 1 11 L^J ^jl jij 00 <rKj ^ jJI liiojjtj 4 "1 ■> j 4 j 1 n n m U J^al^c 

Myalgic ajj\ ^\ <>> «J1 (j-A^Jl j «I c£LJj ^ jJkjl _ bj ^ >. 

chronic fatigve SJLojJLI ^1 a ^Vl 4 aj>j -< a j! Encephalomy elitis (ME) 

*jj>. L*jt%£ j t m^JIj £iLa 1 4. o ^ 1, 1 5U^;tl UUj JAjLj ^IjJj I jl^js _ Syndrome 

(3^LLal 4_jJj ' ^ • * * ' t-** MJ*:,," <, ii j La J ir ^JLl (jl^ I j]j . 1 j ... A t 3 a j tx ^ 1 1 



0^_juoLi_} La l—J L_C. j t <: 1 iUVI 4_*jjLJLj La 1 1 1 LL j 1 1 'j j U j jl mi "m^U 4_JLj_I_» 

j? 

. L-bj| "Jj J ^tl ^jJU-5tJ ^^Lll CjL^>-^M CjL-USj-aJLl 4_> C_ll <t~\~) Lqw4 jJiu^l 

f. * f- 

OJ^ <_3-4_>JL f^-JjL_^l ^1 >-5-£f ^kj^ J^^J O^'j *4j->J— iJI 

jj^jJLi ^*<i<t tlaLiuJ IjlAj) j^c-jLkjJl ^yJoj-fl £j^£ljji ^ jJt jIj^VI <jl 
La^o Jif o^jil ^jLl3 ^1 (^j) L}L^ J-a JJuC ^jLjJ ^ ((^Li- 

^\ t Mr^U p J *" L<l Ml j Ijuk ^jSLj ^Jj i^jJjJLl jA^I Lt>^J C Cj\jjum 

J j^_jjj^a£Ll I CJ L j) ^ ., t ( i a ^LojjI cuJ (jL_^ Lx-il^ i^4J I j (r>^, *jj p 

> 4_jjLL>j KiTI LiLstiJ ^j-cLil ^o-Ajl ^ -w. 4-tLa» " ( nl 2l>.jJ J19 Lcj i^-AJuA 
(_yC.HI ^Ajl $ y 4-) La- "r ( nl J-oj i^lj^ CijJL ^j^j>J I ^jjjLju ^jl JL_>oj 

£yu ^1 ^o-A^-j-ul l^ 1 -^^ (JLoLs^/l (j I l o ^ . 1 xj 3 ju j—C ^uLuV 

(jlj 'j <i 1 1 ^1 JLitLcjuL j^>-L j I J£LtIu Lbjlj-j>.J Jl3 1 (j o h t o ^jl * T » ' " *^ 



J_3_*JI (j l 3j^3 AjLnj Lil£ LuJLft^j 4 (jy Jj_iJI j^^ll ( _ ;r L^ Cjj tnj i n ^^Jl <Lj_jLllII 
Jua ^Jj 4 j r Ju Ijubj i^sr \ jJt < nll 1 o m (-n m!l J < <> >H 

Ijl&j .jji t"A\ ^rtl V Lgjt ^ilII {jr^9 ' »J1 dpj teliti 1 n Tl 

J uj? 1 1 4 L^_j[j u nti *^ IjjJ 1 (jj— 1 g "i ,>J1 V 1 Irt'v 

;«cjLu_^>JI ^-u-jj» ciJj) I i i J I ol 03-^5 3j /^j jJI ^j^LjJI < 1 j V„,i<f> ^ j <*^*jLt d 

La I j j"i tSjLju>JI Lu I 4_4^>»j c <^i*i (j-uljLs oj^-> o' dn 5 y ' o-^-jj 
^ ^V^^uJI^ Lio jl^I ^J! l^lj . Lu>j 4_^UJI ^ LuLL^. 

£jLu V ^UlII (3j1_L>JI o>3^ . cj! M^ti (Jj-t-Juj jljjl ' ^ * ' u j (jl <L^b (JS'j p 1 11 

4^al 1 n "i iL j-IL t 1 uTl yj£\j h ^a» ^yS JaLtfujJt jLj ^Jl£ 4 <^ <u pjJII (jl 1 i^jl 
jiSjaVL du*\ 1 n "1 \ \ jLj ^JL^ t^" ' - * 4_j I 1 Jl£J_4 (JJ^Lj I o LaL«j 1^ ?T a 

JL^ ^JUjlc>JI JjuiJI^ . jj.t-L~i-i o^ 3 ^ Lo^> PjJll Jajcj ^LuiluVld :5 J-tt,i.nTl 

. ^^j) 1 1 n ^Jt rt^ 4_l^. „\"lli,ij 3 j Li| o-^j o^SLj 



^,\c J JU oUj—Aj^Aj CjLLljw 4—4^ In i a < JT JL_j_xiaJ I <—)! V ~ jJL £)l Laj 

JjL*j Lu I j^JLu Llcj) L^J j.-Lj.t.j ^j-a j n m 4jLs t4j < ^ i jiy "t < nlj J^JLiJaJI 
4-ajj1 4 t mi M (j ^-jLjlJI Sj^Jbj i 4_jL1,1 ^ » t n"j 4_ul_<u 4 u ii < > (J^jI t o Mi,tl 

1* 

(3d>^ ^JLlAj . LaL^J 1 • ^ ' CjLuj>J1 JjLuiJj Jj^JUl Lq-£ LaLo 

Cr^ (Jj3~^J3^ ^ (jr^ J L», ^^-^ji icilljJ 4_5e_u_» ttljJLsfcjj . 0jLLi*l M^jJt 

Ja^ljJLl Jj^ T i miT j^JI J-a J^lj J^l jJ-^ 4_xiJ (^jJLjtJ ^ I L - j -^jjJj 

Jl£ *3jj>JI 4jjIjJ ^j-a ciJjl i n > illA ^j^jLJIj . 4_l_^LU1 ^>o1j-«iJI ^jljJl^w jj-uSj 

i4_ajj-A ijJ 3jVl ^-J^L^oj ( nir ^JbJJL£jj 4jJ < " < j ^ j . ^ 1— oJLrw V I t 
JJU>JLI (, f t , n tl Jlj L«j . 4 j v LHJ I ^mjI^ mi ^jlj JU>» ^Ir cbLjjVl oj^J 



pejali 



Lj^-u&j Jl* J-«I>C (>a J^VI (^^JLc Lj>>. J^ij 4-L^LiJI ^I^^UI 

<ya (jrOaL^n crSHJ^l <£-ib>U ->-J *J ^ jlJI VLajI ^i-S^I cJiulSJi 

j Jl_B J) "n 4 i tu \) < il rtTl (^^Isl^—o L) ir>j 4_j_> LLxj^-_jJ I <L_* ^£_>J I 

<■ c 1 3 i-)jJJ 4_jud^jl3 4_j>-j Ju J_jJuJI jt-tlu 4 j tV$ 4_ij^_4 (jl 

JL-»-l tjL^ llilj .^jJt <U» >>> ^L_o3j I jl ^Ji->-jLjJI jl 4 t 0 r n U 4j 1 1 i 'n L*-4 

JU3^ JrO. JL-lJ! 3 

w ' ^ ^ j j-Aj . 4_)jjLj LsLl^u I ^Jjal^jtJI ojjfe ^ ' '^"^ _ 4 jjlrttl 4 i ^ U jt^Jtl 



L^ZLlsI Jlj^a '*'^« (jr^\ 4-CJj-2JI Sj^-oJ! lLUj i ^ tx*^\l a ^_i_,<^TJ La 

2Uu^u ^JLit,i ^jdl j! jJ&l /\ ,J\ ; .V >VL 5L1-4JLI 2LJUJ1 

^JLjlILj 4^ajLt-o 4_3^Lc 4J I i ^yjv jJ^j^_l3 j-al 4 j o frl ^j-o ^jVI 

Sfr 1 o f .i n J^tJ CjJLstJ ^jJl 1 Jufc La «0j^>-5 

JjL^ *(J-OJlJI jIjlSJL (J^ujJ i Jjj^-jjj^SU I Cj Ljj) "i i ii a ^AjjUj3 

^j-o j ' ^ I 2L>.jjlj c-j-LSil 4c.j-^oj ^jJl ' ^> ^Lojj lj j-jj_jlJI cjLj 

CUjL^ ^ylJI i4_ujJLI La^LaJI xJL^4 ^Jl-j^I ^ 4_^ulj jJ! dJL-A LfcJUu 

r 1 i 4_i_ulj JlLJ ^ jLiijjJLujI (jl j 1 1 1 1 ^t^jwt Ijlj L<a Ju_c 4_j! 

JU-C 4J ^li a V JIJ—i-o 4_jLj ^ ^ i 1 j 1 C 1 \jj i ii * p p n^Uaj 
. 4 Al"< V <t 4_3tJLuau4 ^1 I j) I n < j ^jl ^_A> CjJLJtJ <j I <j£*J La lj-*-ulJ3 : (j-uu jJL I 
M i ^ a 4_,Lit,j 1 4 ^ . , T 1 < | ^ Aj ^ j_i I jJL_£ ^L_c JjJ-stJj 

jl2 4iMii j^Ij ^ oJLla t^c^Uij 



c j) < o _ 4 'V i^ tl £j) ( u ^^yJ ! * l^i ♦ <Q 1 1 i^Jj_xll_J ^juil m "w j ciUj Mj {j' 

g.^ mi T 1 LLl ^ ( n rtl ~r ~ 1 1 1 1 ^jLz j-C ' ' 1 ^ t 1 ^yOj-A <j I 4_J1_LL_>. 

(j! (^^3 (_, i t m W j, i m tn (j-Aj • ^Js^ n "i a C »VL>- (^3 ^jj jk» j-_l_u£J* I 
La jLcj^u/ 4-^jjJI 4_jJLjJ1 cJj-jliajJl c_»L»-t-£>\ ^j-jj j"i £ Ll 

JL_i*V)> I^_£.JLjj 1 j t I ^ ".j | J..i \ 4 j jin! 1 Cj L^jJ I p<j J J i 

^jui LJ I <j ! (^3 S-' 1 .' ' 1 1 ^ i n <ijj . ^c^j L^jj Laj_j Ju 4_jJ^_Lq 4 *j j i (^3 
Juu La ^1 *<■■ M*l 4_>jj J-I t^paj-ll (J-l^vLj (_j-L- SjjLLll ^jjJ 

4 ,IMI £j~L) .C^IjL^Vt ^3 ^ L^J^ *U M.ill J 4-»tl 

icZjLLtlLoVL jL>Jt < U t Cjij-lfl «JUlj» Luaj^a jL^jJ! (jrlj L-^l 
4-1 1 U 1 11 <jl <_y3 e_ uj cuJI I ua-J \ \lXJt j <-u ojj T. I £jLu! (jt^i jj> .i j I J 

f^fj^ 4JjjJL! 4 j r L o 1 V ! cjLo jl->JI /^L%Jxj 1 o \ "t a (( 4J » i>> L>J I » £Lj>» 

j i m rtj J3 I Jufc ^1 Jj iSL^Ul^-VI 4jLlVI ^jin (jjjL^Uj ^jJI JsljJsV I 

(jlaj-^j La jual tj^cj V (^-j-II 4jjjl>JI ^Lil ^jt mi J I 

jJiSI (cS^J (j-l-Li! ^ lf j^Vl ^.LJLI ^ ^LJt 

4j4j^_P_^JI oL^ij^JI ^yk. L^_j| d?**-^ J JLhH Ji^ ^ cr^- 

^j£Jj t4_ulj julJL JoLjjI 43 iLi L^J j" Mtj)"i t ("JI cjLj'i mi o<a :^jL>.Vt 



(Jji^-uj^SLI I „v j-j^t-j I o T< a LaLoj 4_c LJll jL^>- < " i „v ojp S~ ( 1 "j?" ' ""^ 

■oli j 

IjUfc J); k *JJ •t^-^-' 5l— J Jul^i ^JjJ ^jj-SLj^ idtLjyi ^j-^ J— (^olj-^olj 
JtJfl 4-S_i5jJl cuLuKij JU^Jl ^LoaLaI ,>u-J 4£.LuU OjSUI 



JjjOJ oLfcP^ 1 ^ <yi 4^1 jui^J ^ i4_uilllj JljJLll jJLw ^ L^xu 

.AjLjj ^^Jl I ^ j *^ Jj_5t_Hj 3 j, ji ^ 3,i ii f J£Liiij <_ m-^. jlL>JI ^1 Lajlju 

31jL. t-a (j^Ljj ""»1 ^UTl ^Jufc ^j^oLih- 4_jw^_j jjj^jJI (Jl o "u 4_jj (j^jLajj 
(jryaLaJI ^j-i-u JUC dtjLAJj .tl-tLjVl Jo^-stJLa JL». j-j£' Lajj^J 

3j-±iJI 4jLjjJ 3^ j ♦ i W i V n « U L j_^a JJUlj t lr> i (b7 j3 4jjJ! j <_ j I i^>j <jt 

^Ijj^j^I oUj ^ ^JlUI Ol MjnUTI Cy* j-l-^-U 4.., itL 



^i^. i jl5JL»j 4 j <X j^<a 4JL>- jjft^ ichagas disease L>»1 ..ii ^jJL 4 > > < <t U 
er^ c)- 0 .^ J-*-^» cH^' Sj-tl-^JI f-jJ jJa c^jl-i -udijl^ 

4_jJ3 j * m. ^ jJl C. V9JI LftJjJ iSlj^al t ^JJjl J jJj .^jJLl Ijuk ^4 

/ 0) 4— jJL ^VL 

• O* & ^J>^ L^->- Cr^l O' S^hi LT 1 ^ 

4_j^J^j 4Jol_i-u^j 4 jf LtJLI 4-A^iJo I <"< uJIJ 1 ' " **' ^ I (j I 4 n j K / •* . t% ^ " 1 1 
^ 1 .1 <r^JI l-j! VijVI 4_j^J^lj ^ t ^ t j j K 1 1 l-j! >n)U 4_j l^>— ^ 4 I C< »3 

3 ji^fl *«The descent of man» «^t ■n'iyi 4J^L-u jJl>j» ( j^laiJI ^liJI 



^Llt jj-^jl!! ciulj jjtj jLlot3 cjUIj-j-skJI J-»ULSa t j^juM 4-u^h 
J£Li ^ . U" n i l JnU)/l op 3 JLr^ j-^- U*-* j^L^ 

^jLjj^fl SjJoLlil dJUfc CjjL-u S4_jI_Lc. d» j) jJjlj j| 4_Lj Jj-Laj j^J ^ Lalu 1 

Jj_4^4 o 7-11 (Jj) n j . S Jui m U 4_j JL_xI I ^^pol^v-^^LJ 4-ILojl r? a 4_j_c j_j 

jf JjJ 4 J 0 M ^jU" ( <il Ut^ (.5^ Ll ^ Ij^lajl 4_jJI g" < n j 

^jJ-C u i j aJj Lj^ULi iii i i^l ^sJ (jr-lj^ t 4_LjLa 4 j < r f (^ic.! (j! 

^jja 4jJl! LjQ _i I j 1 o :4_aJ ^jj^ j " 1 uj) "i 1 11 " f i " < 11 a ^JLc J o "< «"1 
j| j;Uc J-til j I Lo-Je-rv. j-J-^f j! J-^l J-^ 1 -*-^ J-^- jU3 ' (Jjj J "t 1 nj. 



p" • < LlX I jL^j>JI (j? 1 iju^gj 4 j mi j j^s^flj . LjjIjj IjJiJ^a LajLLs 4 _i 

Sj^lLw 4jjj CjLLi^JI o' 



J — ^ &j < 4 j r Lili o e. Lo^J 1 4JaLcj LgjU ^LjjJ^JJI olxJb iSj-JLj 

. La! i r. ( j 'S (jt j3 0 j "i i n j) " <.m **< 1 1 CjI j— u Lj l,* L^rJiJ 4jj_>. V 4 — j \ ^ 1 f. 

0-* ^ jla J>->. t n" Ij o' jj_^jJI jL-^l < 'i j V j 

. LiJL I ffj L^>- t" < j^J 0 I ^-JjC O"* Qjl^ J " f " t O"* 4j jJ Uo J)" i.« 4 

j-* !vLj^_L> !^Lo ^ 4i i j ol ^jU**! mu 4jV * 5^ j, 3 I < Pil V j dij 

01 Q* ^-m ^^ikUI op ^LilLj .(oJLIjJ ^^oJI ^^uuILj) a^LUI 

4 <i^j 4_4 j 4_IL>Lj <LcLLti C > i Cj 1 jujj^i ?< < m 1 1 (j^J 4JLuaJI 

0-* j^>J LuLu^l 1 * K 4_j| ^ f t j Ijuk o! JLjJj t ' "tl oLj^-«j^JI 

0l tm^ « nflj A 1 1 1 4 J i nl. i u V j "i ^1 £_j__-uaJu-u i 3 L_J_>J ! cL) jL->. 

iU i3jVl Lr — 3-^3 *j — 11 J-*>e o' l^— * J— jL-^j -v — *J 

j lm a 0 * ^ jij) j «»tl J 3-1 ^tj I 4-Jl «J I j — 

0 LLa^ i u J 1 3 ^jJLaU 4 i r <>\ i n 'w ^. .^fs j ^eju^axu 4jp3 4_lo I JUi^J 

4 o r M < n flitl ^ > i^i tll 4-c.LUI ^ \c 4J ^yfl dPjL-* J^J ^jii^Luj 
SjJLLj ^(Ji o j — j — j < ii n" I j a ol-^ ^J^ 4 £^ ^ — *-^J » — >■! 

01 fjL>. I Ju>- jjLcJI O^J • 4-ul j o 4 j < r 3 jJLjl/3 O^Luaj 4j j.l a 4->ojhU 
Ol 4-toLi^j 1 4 rtjhj Mj jl Ljj^>' J? LtojLc L *i -5 i"u JU-ii-^JI 0^ 

jjj^j t j < k ^ tji InTI ujI Vi.tVI 0^ ^*j t '^^ L>^J tSbH rt ta «;t^_>>1 C^jL^ 



JL>. Luaj j <<->M Joj)t «Ml ajufe J!La (jj^J 4w4JJloJI CjLjj_J i ( j r ^ 4j1j iA-uuj-lU 

. LuS^ Ly Li j^T (jjJJj j! J£ j ^ La^I j L^JjUjj 
U£ ij^aVl 0^ Ujjj .edJj g^U" Mtl V Ll^jI Ufj .^lLU! 1 x. <T* ^ 

4-j-i cr^ ^3llaJI ^oJ JL3 CjjSLJI Ijuk <jf tj—tiuJ JSLjL» ^Jou 

CjL*KjJ - 4_J^V^L-U3 Jj^Vt _ ^J-JJ 4_AjLd_A jJL^Vl _ JJ_£juM 



jL_jfcj <j I a_>o ^Ja l^jL-SJI Jl n>\ ^ »\La * «_J2-« jh.i nltl Ijuk ^jl jl_>.1 V 

. 1 lj J f 11 <\s 



♦ * 



1^x3 tiJjLuuJ (jf^\ jj^Vl L«_4 jjj j^t <i g La 

■n- 

L^_dLajl j t i 3 L i iVt jj . U t f >i j cj! 'i t ,y L-u jJ 

^jJa^Ji > f ^;iT l ^iaj ^-jg u , . , ^ * ji^ji .^^,^1 



<lLJL*Iij jj >U« tDopamine receptor (j-ojLjjjJI J ■ 7i" • * 

(ji < ii J .2 j V L-4 ^ 1 > 1 T *4_uu L) ^Jl I £__iJaILujJj * 4 jt j Ljj>_£-£ Cj t j Lii| t, 4 l i u") 

j^-liu J 1 Lj^>L_>J I ^yz d 4x^AjQ ^ ^ 'j" t ^j j ' 4_LsLj 3jL-4 (J^^ ' ^ J J| ^ * 

^Ljh^ J jt i^ J jj -ij^* j-^ ^^WLII ^ ^Lj^JI J jt i VJ l j3 o' 3^ 

^3 -^-"M LiU j ^3 L«j < 3^ j 'i ^ 1. 1 J. "f f J* ^ O^L^jJl dl^ji i ii flj > 1 l^jL t uj^ 
3 J Jj. 4 j i^i tt i'i i t i i j £i_U iJrt-«LlJjJI tjfSi n IJ *jtJL! <JT 5 ^*jJl (jL^ tjj 

^tl^LjjjJI jJ_i-^ cjIIa.-*- l-jLu^j L4ju£,j . (jjjjjJ^jL) ^j^j-^o 4jLi La^I^j l1iVL>J1 

j nte'n V L^jt JjjkL Llj-Jv. ^Ij^LiJI Cjj^j 4_u^aL^ i^juaj (jlj-lflJI ^ 
^yuuJ 3jLo^ (jljjjiJl ^4 ^ jt j3 Laujj ^ ^ ^ ^^sLjj jjl <Ll m "t «oj^C 3_iLo ^ " ■ ' 



jLal\ J_«j>iJ jJU ^yja 41djJla U^Wj^^ S-iljj (^^J 

jJl>JII J-i-b-ij t± (.j t&j IjLus LLa.il (j-ul^oSLll jLHI (j^aJy LoJLt£. .^j^aLjjJLll 
j-L! ^j^a *-j^>- (j^aLjjjd! (J^LLajl LfJlIi JLt£. j i V J 4jI l. m < <iTI t^l «Uli 

uis i 

a t l cj m s <_uj 1 * *' ^ ^^Ja 3jLjV1 m o "i I 'i (j-^ \ j "t ! j ■ a mi U 

cr^ 3 oJ ^-3 Oy* (jM J> uJ1 t^>^ 6^ 1-^1 uP 3 

^j£Lj /oJ 4_jI ' ...Ai La iLUj ^jJs Loj 1 4 j m V mi T I ^j-^ <--_<_) L>J I tju4 

■^^H cr^ - ^ ^ 3-^3^3^ L^- ^3-^^ J-^^ Uj* 

(j^a ^-ljuJ < m j I 1 (ol^t o l^^J 3>_Ji_c (^Ju>-j ^1 lA^ LjI 

o-"-^ J 1 3' jLli^-uj (j^LLll ^Aaj o' ^1 ^LjJI IIla 



4_2j^W1 J^tj-ll (jr^ oJufcJ .j-u-aJaJI (jh^>JI jljJaVl ^j^. 4 tifaku* di I j i^iVni 

. jljJiVl ^Vjjfe i2jLll>> ^<U 4 J Mltl 

i j^jO L& JlJ>.J i I JLjk 5^ j i *C <"< r n jl 4 M 1 1 1 (jL> j I^JaV I 5 ^Lj3c_lLJ Lj 

jljJaVl ^j-a Sjj*JJ L-oL*jJ1 jjej ^Ir l^jlS ury?*^ o-* <j\ * 

JLzw^j 4_j| Ll& j^JU-J LlCJ) (lA-^ ^ rjLij— y-ca2 (jl "1 V r n*i jJ ^ JlJ I 

(<£ I ( j-ll—jJl J , r, n \ 1_J^L>- {j-A 4_jJL>» ^ ^ ^_<_U ^-AOfjS Jj^ (jl **l V Mil 

- "j' 

^1 L^jL <( 4l^In 1 1 » CjI m -vJI ClJs^-C j .( jJlj J£" ^ SjL^lj 4 V 

» Cjy? gl o <n f 1 o r f**!^ jj (jL^ Lc-ij 4-jt ^j-a MjLaJI j—^Lfc ujLjjI 



SjL^a "1 n J (jLi ^ l^r J JL^I ^j-fl l—A £>£Jj t^L*iail jlj_cf ^I.V V"i < n I 

(j! e-fljLuaj V n * .(>mJl (jjJ dr^*J LjjIjj JJL^tI3 ^\ t Uli jl yc\ ^1 J V" ( iri 
4Ja>Lc 4J L<^la ^1 mUW j|^£.f ^ Lu^ll» I 5^L^ ^JLCj ^LSj^Ji (j^-cVl 
J^blj CT^bj J-^ ' .'J i 4_L^ > _jJl j-jJl Jj_^dVLi JoLujl 



i^ukJLt£. Jt^-jJ 3ju>JI ojhmhIj ojjJI jij^Vl :4Ti*r>lj JoLujI 43>Ll dJLufc <jt 
S^JLl d jub I JLtj . (Jj^iaJI O^^^ JH^^ j' ^ ^* ' ,u "^-^3-* O^ * L^H 1 ^ ,JL> " Lr^l 

!j\ ijjjb 4_5_j-Lj>Jij .SLjJsLSj JijI^-Js o' o "< ^1 J-3j 3ju»*IjJI SlLjLjJI 

J' ^ ^^klj jua ^Ij^JI t_flM^V! 

jji j £jj <jj* iLjIs ol m-w ^jjJ (jjjJl ^l^^l i^LlJL^ ijxL>Jll jjJljj 

^O^-t-J 4 .U.i.ljJ ^_/«La (J-L^ljJ . 3 JOcJJ 4 M. 0 "(I A Ol-Li^it-Ji QJ) 0 M 0 JLA ^ <ln!l 

pg't * ^ tj! JL^wj JL-3-A 4 1,1 4 j .m'j^JI 4^CjJI (^jj JL>.jJI tjru Ltt 
(jJL JULaI 4__iju-4-3» 4 j i n i j 3 Ijwol 1^ t y\ ^jl p A, t <r ^j>-^-J 4ij^ls CjLu-au 

S \j r u^2} \ Cj\ 'n Titi c-jl -> i r>l (j-A JJUu (J-wjjw t L2j3j 4JjjlaJl 

ljl j-^tj i s-i^jr^ (^1 lj-Jj-»J (j V jl V « " i ii I ^^ic Ijlj^l t_flj-ju L t - j - <i ., „> . 

(j-L>«J' ^5^J^^ o' j^ 0 ^ <Sj±3 * '".'^ d >^^ L-aLu (jji-J j^o^/lj ♦ 3j j irtl 

q\ j, \ 3j j-Aj ♦ 3 Jl_>JI jj^Lo-jJI ^j^o 4jUL1 4_t_ijl j "< M j i ii rtjV dJL»>j 
^l^jv lULa ^jlj 4 4jU1 ^yS urjjujl (jJ'j^ 4 j ,,m 43lj^U JjL^ SjlaJI ^LUJl 
.4 iir>V Mitl ^jjLiUl j_>5 L^JuLo ^3^'^-^ 4 j o A^fl ^yd Mjjl inT) ilil (j ^ 3j mi f 

t^^->- 1 3jjj$ ciiLlA VI t< t < i n>- 4 j < i-> 'V mi W jl>-Ij j t<-\\c j Ijlaj 

'^tU"" j, ts>\\ *\\ oJLA tj! Lialj^ IJLl^djJLsI 1 jjj . lj <^>)r j mi r Lu I L^Ltl 
jJLijfc ^^Su JL_fl 4jI ^1 iii Mi' (jJJ ' JUk ^Jtj x ... iOLL-L^Jl ^ MjU^a IjJUA 



j-^Vl (j! lJlj_^ (j^fl fcjl rtll LiJjju Jj4> .liJjJLJI cj! m -w jJal^ Ijuk 
^Jj>. Jol n i i\ ^jjblji^l q\ CjjL^tj jlb t jujl>JI ^L*_JaJI (Jj-SJLt-JL I 

S^1qUk.1I J-a^eJiJj . <—) j I U 1 1 ^"iniU ^yl c ^.n il J ' ^ ~- CjI m^- JLjw-I (j V 
(JLH*^ CjI m "w 4j^Ij j I (jl m -w 4_j_B J^>-JJ 1 m "ty J-S ^^JLljl \ $\ o -w. <jLj 

4_uljj J'""**" (j 1 t*ij La— j i ii <tl ^ < d *r " t <— >l V*i iVl 4_i_ujLc-<o 3 JLjLs 
I m Ir (j j . S LiJJ j SjJL-oJI ^-AJLj^I m£jJ (jL^ jJ cH-^ *4 m « a 

i JL>- 1 j j r 4_jL^JJI 1 iiil^ Jj3 Lu! Ii Tim t<( LLxj>JI» (j\j>*}\ Juu L^Juo 

(J jj3 ^ cr^^JJ J — <r c-fll <"i " ^1 ^jl 4 m C-^jJI , t tuh 

Cj 1—^-4 ! 4jLcj p <j "i t j j (jjJLscJw rtll (Jl nUl 1 <t \ \c . LjjIj^ 

J^a 4jajVl AjLc^JLa :j im t W JUX. CjJutJ 4 ,,.< n\ ^-4 V I (j I iJL^JJLl 4 i in {j-*} 
^jl t< ^ i t r (j-<aj • 4-j^L^Li I d ^ A»> ,".tl ^j_43 ^ j t" ^jj ^^Lcj c_j_i_uLjJLl ^aJ-JI 
^j-a 4_jj^Lj 4xj-<u^e-o (jJllft (jL£^ * Lgjl n mi JCC.1 < nj 4_jl j J_u 4jj W*\ L^jI 

.cjLoIjjJI c j_43 o" t j tl (jr iJI 3ju jl_>JI j-jLhII fj,^. Ij!j-^ j mi ill ^j^JLaJLi 

(^L) tjryfcjL^ f\<jU 'w 4jjL^5 ^yJj ^jM-c-C J^eJ^ ^^Lc 4jjL?e^5 ^j^. I j *» "i *^ 
v!>l 4— «Jl ^j-ojw 1 . -£j>- \\ \jJt (j i tj, V >JJ i4_jj_La_aJ| ^^ll 4 jlr ^j^SLj L<->o 



ji ih T (j L o ts-> q i (i I ^JSLujJ IjUfe ,j I JJ-jj i 4_lL. ^Jb Lo IjJ^SLj 

t>j U (^JLllj u! * * O"^! *^ ^IjJo Ij J 3cj ^jl L-<^e_j L-)Jj — 4_jjJojB 

4 j !**< 1 1 (jLj Jj^JLaJj LoJ <r j-«>U M i g") y ~i Laj) ^ r (jjj ^-SLj ^ru l-u_L>JI 

V^4,n,^lt 

ilJjjJ mj .^liJI J^*J1 JLu^ J>uoli (jlaJI 
<j^JLJI oLu-uL^j ^yJs I _u jl>. ^ 1 1 1 n n.^ I L^iSJj . 4_L jio olj) i i ij cjHj 

( j\ U" i nj 4_!> I Ju^jj , ^Jl A UVl JU£. 4_aA]l (Jjtj>JI 4_ljIjjJ ^d>.LjJl 

^JLcJ LaLc ^ Mir 4jljjL» _ I A J «t La ^1 _ I i uj (j l U" i ii j 4j|j — j $ ~<t\ 4jujI 

lila .4-^1! I j! J«JI t>a Lry>JL£ iiil jI>3^I 4 jlr oj^-^ L* 

jJloJLj I^j i^ <_ i.tij 4aL>JI 4 jir>V ilitl ^jLs 4 j o ^ya J-ir^ J 1 -^ 4 mi ("JJ 



ineural crest ^ > mtll t-a^iJI » 1 4t <MI ^Ja LMiJI ^ * 'j *■« ILc^a^a 

jJ^loJI ^ J_rc-~ < n" Luajl 1 flK . 3jj_LJI jjfc jcil ^yd (J\jljH tj-*- 1 fl) a . * a " < «J 

. (j-\-a Lj ^ jJ I 4 > J>_iLa ^'J^lj^J * L? 41 ' *'J L^ 1 -*-^ 4 ( « rt i ^ m ^ • 1 1 

^jjo < ^ i>* >l JL9 Jul^Jl j-uulII ^jl ^1 <jl_>.l£ <L>.L*^ c-ubjuj . 4j_}jj_lII ^\ ^j^l 
^5 4^.^ ^jj ^jJI jl^Vl :*l>*Vl dJ-A _i^_*J1 J-a->»J rjy^ JjuaiSl 

cliJUt-)^ <_-ljL»> jcjLoJ! (j^Ul^ t4 t" a^M $JlA c-ulj-^w Ju>. \ (jr A 4 j y 

Jl! (j\ **• 'hj-a <■ ' 1 1* " L^ullaijJI CjU^LcI ^ lo> t .o ^ . Cj Lj-uaje_caJ t (j-u j j <i ^ La 
^La j j j j^a i^L-a-i^ A/^*-^ C j ' ^ 3 J J 0 "'^ o' * u " ' ^'^ 

** w M M 

Cy^y$j j t «Tl « 4 j V mi IT ^y-jl j o j ^ j^l^a t ' 1 (jr^J t(j-u^J^) j inti 

JjL^tj ^jt Joj| T \ c Jl>. ( _ r JJ L_(JU-<aJI (j-^J « ^j-^J ^ 'J ^Ljt5^^J (j-LaLj^jJI ^j-a Ln n tl 



obsessive-compvlsive ^^Ij-l^JI jl-4-aJi ^*ljU,ul ^uLi l-3jjlS 2u_^j-jo 2L!L». 

jlj^l (-Jl-lLJI jJ^^\ L_S^iaJi Ju£. l*J1_LAj .^-AJlLc j („ntl CjLjj "l 

.^IjjlJI ^j) ^ ,LU*J1 ^1 ^jLoiUUI 

3 1 j ^ « a (^ujLJI jl^jaVl (J^>«-j (j? (j;'* j-j-^Iu-ujj (t_ iHl&Vlj 

IJ\jlj\ <?jl_j_C dJLb^ ' d ■ - ^ * ^LHJl CjI^Ij^j *jj<s j, ,j JJLC ^jX- Jjuu JijiaJI 

^jjl! jlj^aVl d^^A ijUs iLiU jJ 4_jt_*_jj a , j^JI J^JLjij l-sLoj! L <m aL> 

6^ ^r^' J-^-^ ti^' >- t (>J>jj j J miT I J^Lj ^ j \ < l 4 j ^ i 



I I < .LIJJ 



VI 

4^JJL1 2Lx.jJI ^1 ^ jpp 2LJiai o1 - 004] .LunA 

Ijla <jl (jj jL?t_j I^jL^ (jl^ mi 11 fj-^t o-* ^J-" 3 (j4! -^j-^I *VJ_a 
^ I (^jryjj^LJll j-uu^ IxiwLj jJLl ^j? j j mi ^ 'n I (j! jJLjjj LfoLju} Jsl 

^ Ll ^ »1 ,m a ^SLJI ^Mb^U 4jL*- "i m,1 ciDjj ^jJI <±jJLj*j ^jJI o>*>^]I 

J cu 4 liJLjJ A^yA-J^JJj J mi 11 £J <f>J J^^J^— J-llj < f- l—J cuil 

o-^ ^3^1 JL-^jV ^.Sj^ ^>-^'j *6 L - S 9> : ^hi> :l^ l cth^JU J '"^ 

J«j ^j^Vl (j V i^L^SLJuJI ^ (jrdj-cojVl ^yJt> jll (jJl o^p-riL>^ 

jl j-LI ^Jj^j 4_jLs i LjJ Lj j t (j La j "i ^^11 nia tSj*>~ 1 (j-oILcJ J mi ->J 1 

jlj-aV SLSj^-Ls ^j-ujIj .^JLl (jl^jJLu^JLtl JL>.Ij (_p.11 CjIj_L-i]1 

0^° J J *J O W ^ CJV^JU 1 J ' " ^ CjLj^f) "< mi a j j j 1 1 1^1 1 Hj LLo JL->.1jil (j? 

^jLS^JI . j ' "II ^ 6 (*J^1 cJjL^ ** ' " (j^j ^ "i 1 



i2jLjj_" i<i_a Lqj o r _ ^LLiLaJI jljf "uVi CjVL^j 4_^_j_L»JI CjLLbJt 

.4^ UJI 4JLptJJI <ya j5j V jlf 

tMr Fit trial r>j^ j.~ < .1 « jl « „, o r<j<n « 4j^>»j clILl&j .dJU j Jj^-a 

^l^? 4.1 11« 4ljL> jLLSf <Lt » « * (jja jl jJaVl ^ LaJ I tO ^ 4JLv C-lajjj >"'J>» 
^J^J oJ^Jlj ilj^ <j rtrt ^ ' « JjL> " f^^- 1 tl^^l -i^^ 1 u' 

^L.i.;Il jJlc jl^^j V <jL£ j J j _ 4..,i .u 'i ^jjJ ^jjlII JL>-jJI ^ 4jUI 

JjLIj ^J} L*.j i^rw Jtjju (j f a, 1 < j LjljT 1 JUb ^ 1 < j Vj .cIIJjlI 4-j1 mi a Jo_4-i m^I 

c. ! juLJI j ' 2 0' cjV' <i3 * 5 j— Lt„ 1 ^ 4_ilaV 4 j.l<m!Lj ^ lr> 4_jJa Ji^^JLuJ^SJI 



iS[j^ O^Ji U* ^hJaJ* 4-i^jjll O^r 5 ^ c^ 3 

^j^> /i **- ia £ | J 5LJ 4 J ll— <U 4_J J *_} 1 j A ^^^.J i Lj_JjjL_2> < J JJ- S 

IjJL5cjj (jf JL*Il>.1 LusjI -iljj * cJLSL^**' ''"t^SLll (jjJ^- f^LaJiaj CijJf ^Jj^S 4 • ui**> 
n V ii (j I 4 rt j *>Jlj *(j^ i (i<1 '7"^ ^ k -*-^ (j 1 * ' ^ JL9 ♦ 4-jUJ (_yJ3 tj^-VJ^ 

«l"l ( 1 n Lul^ tC(-3jJI jia ^ **' j ; i33^ (l^U^JJ^ J ' 11 t n A Jj ?< «N 

c(°) -f 

3 Mlfl H 

»1 J" r I 4,l"i o, > L«j (J mi ^jV AjusjC ^um\ j i n t! dJL& it_liu>Jl 
. 3jlaL>- j I 4-jj.l^d <"< m< j I (j-u^j^j j 1 1 1 1 ! * » ^ : 4_ljjl1I CjLj^>JI ^yic 
^jJll j-j Jl_uj jlj ^ ^ K *o i ^c. L<a_IL>* ^ I ^-lojU ^Lj_) 1 ^« CjLjj "i 1 u U * 1 j ft 
l^j-j 1 n ^ J I j t <U ^— ^jJL 4 1 mi ) TLj ^ j ^ 1 **■ V 1 4_j_j_j^_-c djjljj 4 < ^ ■ ^ 

Ijuk Jjfc . 4 t i>>L>J1 3jj 7-La^o( ^ I ^ j "i< J^l (J^JJ 2 UI... "t I Jj^-aJI 

^ ^ 4_oi j 0 j<n sjui 

liJji mi U (j| (J ri t tl j ^ "j Lovfl 4^t * a j— : L_u^j>> t tt m 11 J^bfl 

< " 1 1 "> JL^ 4J? ^ ^ ^ . ^j-uSLjlJI .1 jl j 4_ol j o j^H 3jUI ■ U t . .. "t I 

f JT" ( ' "J 5^3 J J f m^j" mi o 4 : U ii<»II (j^-i^- j-<o^M (j? 4jI^JJ I 



Ijj^al (j j . 'j - y J .(j; l i j if jl ijryio»>ia jl («J*^*Jl lS>^-^ 

■Hr * 

jj^SJi ^4 j^u-uVl 3Jjh^jJLI Jjj^Jl ^\ IjJJ^jbj <jl ijj OJJ * J i "j i VI fltflt 

i^t l*JLa <jj£Li jISLj V j 

: 4 m a) * (jr uJ\ j— lji_J I Ju_t lL)JL?u 4jI ji Jljj 4_jLs f-4_dL^VLjj v j j ■_"*u 

4_jJL-C 

£j£l 4j^..j")1£Lj^L^' 3jj_i^3 j-* ^jujLUI ^li> g JlLc Ul j j ; i < l_J^ 4.. j ^ 1 Ju5>J 
: 4 j -w. jjj^j 1 1 1 4 _i o "< ^ ! I (J J J ^ L&l^ jjru^ij^ j-h» T I 4 ^ j * ^ j , L_ljv jJ j_xjJ I 

. Lo* jj _^_u J , \ V Luaj j L^j t tJ7 JJU V 1 JU4 ^jSLfj ^ Ljr L*l^v | j , L^."n »jJjL n!lj 



■i-<.<.L. 



i Jl j >l 4jMj 4_LL J^j^JLI ^ 1 j j a JUwjJI Jib 4jJuVjjfc 4JLjLc cdllA^ 

t^ilc jjlL JSLi ^jjJ jj^j^Jll JLvjJLa :cjL1l>JI j-a itiLi V ^nmH j 
Monoamine) f <>uaVl ^L^t I, t m^j-d I m ^ u <i , ,m ^ j < .1 ^ 
j-A (>HH^> J "'N JJ-^ t>^- Jjj mi a t t>^oVl m£jU>J jl_4_u_^J_>o j .(oxidase A 
JL^>N *V>* o' <>tH-* l^I J " " ^ i>*3 ^H^-J-^-J-^ ->l>^ 

JUj3 JjJ J "< U 4 j 1 11 1 T L) 5jl " t a J-^-f 4_x_j_a^j£ »1 j o j *s ^JjJ (j^^-^J-^^ 

Ijla ^ Jjusej V Ijla .2Uj^>JI 3Lp- ^ JLvjJI *Vj^> J\ Jl*^>-1 

^lll *L%TI djufc (jLfl i4_)1 JL>j * ! JU>- JjlIj-jo (j 1 1 <n VI («4^j^>J! £r^*-)> (j-^>Jl 
I JLA tjj (''ij >i I Jljv Sj^Lj ala ^1 t«4 o j "j» ala (jVI JLju 1 a \. i ,*%\ 
ijry>J .(J^yo^Jl! (j-A IjLw JJ^ JO£. ^ VI Jl^^j V ury>Jl JSLUI 

1 M * * <•* ****•> 

VI 

ij£>^ ^lli 4 <i j"i ^ t, I ^^-LaJI Jlj JutJI dJLufc^ . jt_^J » 1 J <t 4jj mi A 3j\ U C I 4j JL>- 

^IjJfaJI JUJutJl Lkjj JL> ^JUfcj . 4jjuaje_*iJ 1 U^TI CjI^M^VI^ 

4 j -wjl^Jl dilj^uLill ^JLI (jjS Cy^^SJ ~ "'N ^ ^ j k> i a L^j < ^ f j 'r" i i iJ7 jJl 4_AlL>JLl 

Cj^LcLoj ^j-fl 4_aLLo : Cj Ul-l-J ! j CjI m ^tl jjb IjL&j . 4_l-^jL^J1 CjIjLuiVI 

(jt c\ o""wVI cJji 1 nlUa . JL>-ljj| dL>JV1 CjI J 4-l,<Cl>JLj ("< i n jlj i L^JLo l-<M..fl 3 tn t a 
LojJj Lj^L>uJ>- I ^ 1 ' 1 j ^ ^ Ju>>Lj CjIjl>-V| 4_l>.jL>- 4i_<_aL_u ^Jdjlj ^mj! 

. I I II H IjLgJ < ^ 'J*?*" ' n" I I < n J I Lujj < T « CilTT*^ 



^ : : :. 

< t ( I n \ I J tjljj) mil V **< i jj "j A ^.tj a • d «j .Utl 

pJ-Aj i^jLu^J LsVI j o f H (JjL<u ^ j « ii *>JI j o 'f Tlj 

O-^H <jf t>° f^J^ Lr^J .4jL^i V La ^1 
1 (j<ih« a jL£oj! Lu-u-oj ! (j^eJ LjJLC.1 JL9^ . 4x.jLjJ! 

g ijj — C J—3 4 — ua. 

^1 JLvt . JjHfi^JLl i^Jjil 4^kU! I ^ 

LLaf ojs*Jj U* 4jIj-cj VL^j 4-<ljj JJ-*VI f ^Lu^iJI 



** mm mm 

o| . ((dijj JlLo L jj^Ji y-1 iir») : di! j <JjL>- JL3 tuJb^c. I La JijJL>. t^J^lVi ill 

J-uaJsl L-aJl tlLj9j-uaj Clsoj JijJuv ^Lj 4_ulj j a tiJbjJj , olj <i 'U I 

. p nt-t i uC \ JjlstJ ^jVI y-jK| <i 'i H m£j| o I Jjl .jSLj-u£La j-jj c- 1 j ^- 1 r> (JaJLaJI 

0_a Oj^j *pl < «i T I o^>^J-* cr^ - h * o "< 1 1 1 ^ ^ 4 j lf , J..<Cl.<j J^-c-J j } f- ^yj^ 

U oJLIa jjt ^ juV ,3« ntntl LuV juUI jUJVI o' cr^ <t'-"-'^ 1! 

Lbj-*-> c. Lu! 4 iJ^j^-JI ^ic p"oj_nj 4_L_l-oLoj juljla 1 lrna\ ^ k <j La pL£Lo ^y9 
4j.Ls <Lo.jL^ }U*jG ^jG_chj o! LL&Jj 5t^^ oJLlA o' o- 4 • Ue a ^3 
. 1 ^ mi (i 1 4 irn^-jJ! Ji^l-i l-!i^>.j— o Ijufc fjj i/->l rt"TI ^ lr> 1 a 05-Su o' o^ 
Sl^jjJ j-Aj oljLt JL^ 05^ o I ^-lC 1 ^ \ ^< \ o I 4ju3J^]1 k*" ' ■■" t nj'vft 

Jj< im'TI oLj^-l! u t jiU ju^J 4-l^dUI oj^JI ^ cdLLA o^ ^1 ^ 

mm m+ 

j-aVI t< U n ^ 4_LSLiiJLl ( J_>. J_> m3 1 m U Jj^ mmII o' cr^ - 'O^-*-"- 1 ^!-! ^ * * ^ Lo^Jb 

Oj) 1 <i" j> ^LtLj JloJI 1 t ^ o^ oli 1 ^JtH^ J * a ' ^ oL^_Lbj Lb Julj 

^Luoj ioLoL>iJ! jf t Ij^-Vl o^a 5 n U" ; ^ 4 j , n \ , n ^3 c<,* < i«o jls 4_jj>JI cjLuLSJI 
oj^a}\ dilj m t j < n ^ 2Ltbj^3 c^cLJlj .homeosis ju^Jll ^-laj ^lU,^ A Lili jJ 

JuIjJjJ 4 j-r^Lj 4 j 1 n \ ) <h c^jLstjl ^j%.jJLj 4Jj>-S/I j j « A " t ( j-J^ mi •»! I 

^yLc c\ h Mil Ij .^jjJI IjLA m^J^J>.| jL-tJlj ^L-OJ djL^>.J_A jj^lj i I Jv__4_JL_fc5 

4.) Lvl * UjIj U£ ^ 4 tj .Inti 4.) Lvl o? ^jt^Jl cr^ tloJ Jllfl <Qi m^L^H 

J-Jul 5, \ n t a Jj-i^LoIlII C< >L^ oli 1 1 j J "< ^ ^ J ^ 4 * ft (J ^ mi J I tsy\\ LiUjL^J Jo_i_ojI 
4_ojj . ijr jc^j JSwiIi (jr ^ 4Joj>J ! Lojw m^jj>o idil m-w (J^>* jj Ju 4j^ j-aVUa . , \ j rt «"t 



aj ri mi Tl C^jJL^I (j! JlLo <LIu Jl_>J I Cj L_u I j I LgjjL>. «UiLij S^jUv p i 
j-jlC 4juoj j^aVI Jjl (^^5 (j^a^J *4t ^1 4 u r> i >J, I 4 i^ijj^JI jj <i T) LflJu£. 

( nj's L0L4J JL»J t— 3j « j V 4JiJjJaJj lj_>* G ^3 I ,mi n (Jji <i**<U a JLC 

(JP ^£ : ^ol n trkWj 4^^LaJ1 ^Lo l U y 1 o fl'g aJLA Cj^IjLjJjM ^JLc 

^ISLjj .4_dllie^Q 4-t^l Cj 1 < j >J 4-ul j o j<TI ^.jIjJJI ^^"1 < m <i ^3 ^ya Qj^T> 



Ljua \ 



(GPS) J^l ^ o H ^UJI jSUJl o- 0 ^ >»j j >« < J^l^ 

Lu^_a i J, mi 1 1 £ya ^ rtl ->J 1 < ii t ^ '< T I ^^,-9 Cj I lLLi L£La » : 3«. I jJ9 4_Lo J<r> "t 

<j\ Lo 4 U <i" m> i^jlll La i^jjuo La? . daJi^ 4j1 JLjJI ^yfc Oijl^La <jl 

4-i mi j «4 4 jj-v. ^^^j ^jt {JT S ^Jul » t( L>.1_L>. ^ <i i"!^)) : L^jI h jlt" 

M^ jJI ^j^>J1 iJJjLi jLo^v ^ya 4JLuxJLl ^j^aLtJ La <-< y m 1 4jLg cJJli j 

(^^/ 4^L>- V i^LjJLj i^jJUj>JI 4JLaL£ 4Jr mii p < n ->Jt 4_ii>. (J^ J.^kj 



i n H jJLo 4j1jjJ1 g.1 pir (Ul_i-uljjJ \j-& < \ Lcj-ju»a_/a 4_^LiJI 4_iLj j r Ain 

^jLIl LU 4i^Dj U 4ju^1jII1 4^Uil 4jLoJ ^^Li 

<jrn "w 4_3t-L>.| 4_jJlI ji^J J I t jl » mm < «VI Jcw j_j ^jf uinj <_ m "w (jLaj-fcdU 4j JlI 
/ya ^ A t " ^ a 4jiL>J * * ' - 'U > L^j^L^ 1 *j j ui O,* i i<o Ju3 p-" ^U /ya " 4_al>. 

jl 4aLtw! j! L-flljJol 1 > d I j m, ->Ji Ijluj o'jLMf (-S^L» LjfcLujJ 

l^ioSTb 3^^° ijy^ ~°j j. 1 ^ ^LhH^ L^i (gap) genes «SjJu» ol ii\ LiJLl^a :clLuLiILq 
^jtsLii ^jla ^Mifl" ^1 Pair-rule genes «^1 jjj^t - Sj^L-a» cjLLl>. l£JLaj *^t>JI ^ 
^1 segment-polarity genes (( Lr aL*JI _ < *1U^- cjLLl^kj i^jl >oLa3 O^ju^ 

L^ilc ^M^J t4_^La]l 4jL j *j a! U H CjLLi^JI 4^Jlj Cj J Ju>o La J )c 



m£JL>-] ^J! 1 <1 $ Ml 1 0 J 3 L«-a ^J^LjUS^Iu^ i U ^ t ' < r t ( n J (j*^ Ml"<^l (j)-* 

<Lc j_<u^e-o »1 oltJl Ju>.j ttl ^jjJill 4.3^ t <jU 4juIjJI oLsLt^^fl 

*• U k* 

i4_ibjjl ^jojIj t-Sjia cjh-*J 

culn ^tl o^dj jii Uijj tu rtl^,tl 4jLjJI cryu 5>^Vl oln >H ob 
t 4-Lj_^s (j^l o-* oj^J o' ^jk -cry^l t^f 

* L^oi J V" i nl < t m*>j3 < « 1 n"w d JU4 
4_ol3 3L^LLo cdUjb^l^ 

3j-a^ i^^iill ^yj ^ ■ <(3^dnJI» L^j jJ l^jl liDj ij_uo^JLl jujl^cIlI CjLLu>JI 

iJS <j^-c-3 .^-tb^LL 4J 4_^X_c V I jla (j! j—a*£\ Jj\ .(homeobox) 



U' 

(J 1 1 m j I LjJ £jA <L Jlscj ^/lj>J I 4-su-juaLj j^JlII <2r^Ji>-^ I (JLuaul 4JlL>L-u^j j^jJl 

U' 



( *• , \j i \ £\\c j-iic ^jl . j_^ojJLl JjjJULud <LlJuj «3^2_fl)> ^jl A > riil CjI jj-K 

l_£j^VI ^j^o 4 < ii n ) <-La_j_>JI Jta_i_iJaJL) (j^Su jLSLj l_4 : 4_jjLj LkjL_>-^_^ t^jljJLoJl 

C < i*i Jl_2_£ tcillj (jr^ J^*^ J 1 rl J ^jj .^udjJLl 3j jL ^ ua - 
CjLx. j ^ -ie-a £_>j l) ^jui^j-A O I n >■ £yi olx.j 4 ^e-<Q 1 t n j I 4j jJ jL^aJI (j I AjL^JJI 

^ oLl^JI oJLS ^^LiJI 4jLj 4JL^ ^ L^U: t (SjL^lj ^ ^ 

->JLI 

.4jL^J| jLki JjjJl oLll».j 4jIjuJI 

clj^vf S^Kp cr* *' J U? i>lj>JI ^Lu ^j^j Kj a q\ 

(JjLcj OjI^ j Lail CjI Ijfw ^jf 4_>1jJlJ! ^Jjuscj La La I . 4 1 nrt i J 1 ujJI 

oMj o-* cr^ Jj^' L>-^l 1 aUj JjUj «cjV» ^ o t «1 j ^ jJI t4 4 <1 iJl 

^j^S Jl? (^yl^- 4 1 rint *: (jr *UI (J) „'k 'jj Blj ((Al )) ^ O 1 <M jLflJI uLj4JLA 

. (1) ^>Vl oLl^JI 

4 t , n"t VU^I L^jjJ o> >la-lLfl :5j^>.^jq olJ9>Ll^l l*JL1a ^j? ^ Vj 

(.*nn j! a J£ ^j-A ^oJL>JI C_£^-LaJI JLlC 4 j ^Lusl {^yi&j-&> pl M> 4 m (1^ 

.4^j^atja ^ J-jw_o3 V 4rtl"V d oU_l>. cdLlAj t ujlj«jJI Aic 3jjj>.^<» 

JljU» 4jL^I 

t 'K n." cdLlA ^jl^j ,4i3.^l *ULl ^ 4ls .Un*^ 4-^Ju^5 Jl3 <Gf i^jjJ JjV 
1 o j'^j . Lftj^al ^ JL3 4_AjJ%_(-u 4.fljl c 4_<iJ (j Lj jl_Llc I j tjL*i"*iVI ^-<^lj 

I <j <>> *3j Jl^ 4jIJ9 tjL_>-Vl dJL^J (Jj^ ' " I c \'tc 4j? cl ol t W JljwI dj^JlIu 



j-ubjl La JjLc j-i^j t jJ» ^ I ^j-a ^j^5 4^t*L*. 5 j£s> LAjLaIcL 

^cjJLc "1 m a ^ lf. . (<jVI «4 n ntl £Jl A 1I1 " ^1 4_j Lj 

^j-u^o-A t U m ML ^1 ^JJlI j <*iutl jIj-flLfi :^jr (>>fl LLli ^| L « »t 

^j^Vlj 4jj>LJ U^ljLj^J OW^y 1 tjLj M>Lufl cluL£ 

•^a ijjj *) mi 4 ' ■ jj-o LjJ-tnj JL£ Lu I (jr A 4jj j In " 1 1 4_IV jJlj . 4 j i <i r 
0X * Juj-J Lq Jula 4 t tMl 1 U <n t>-LJLl] t ^ ... ^ 'i 4_Sj^laJI „'V" 1 n J (jL^ 

JUU& JL* i U}LLiJ jJ£f oL£l£ l*JLLA o? 4^.n^ll Jj . 4j oSL^i j-S O-Jtl 
(j^A 4—tTu^A JlILj J^JI c-^j— us> I j * I JUw. 4-jl im "m L^JlL^I Jjf VI t^j^JLt <jK 1 n Jlj>-L> 

L7 l^.j .j 1*1 1 Ml j| j^L 2l1jU 4^M_c L^l i4-4^LUI l-jL j cj!_Ll>. cr ki jLi J^-c 

La I j JU^J 4^Lall j CjI m ^ ^LJI 4_£i^jlj La ^jUs t ! Juib LLo^j 
j-flVLfl . 4jvj jj_>a 4 j <i ^1 JjVI 4^j_*_t! dJL^J ^-L-us lj ,j MijTl CjI 4_4^jlj 

4j*-j ^^ic t «^LoJ 4J Jjl>.)> ^oLo I L^jls in"T 3jujL>J1 CjLu^JI jya 4Lal^ 

(*j\JLij>J Lj^-Sj 4jjLc-^3 CjlJajl^a ^^ISLtlu i j j i^ JL>. ^JJ t La-Aj ^ ) 

(^jjjt-o dr^>- 4_j I (ji-^- ^^yjS . (((j-LC^U! » 4_jLj ^A^LaJ 4-j_fl jj?t_i (j-lc 4 o i nl 



3 * Loj .Pax-6 _ ( j_u£Lj) u^>- i-^^jlj : jt-<iJ1 cA^- 1 ^iin 

| I ^ , <t rt\ c-tl m_>JL) ^ h n**^ a IjJ I j La j t"n t\ \j c_»Lj Jl! 1^ . jJ^-juoSJ I j-uzul! I 

Jl^oj ^si jJj <3jL>^ J-^-W ^L-lAj . i <j i (t n ) 4 a^U 

Lo) ^ < m_>JI < ^-U <— fl^Ll>.Vl ^j_o_u_oLj ^jl pfl a (jLlo* c_jL»jJI ^Ja JL>>jj 

^_>»Vlj (_JlL>J| ^j-A L^_j>» i ts>\ Lj^L>JI J t *ar j 4_lc j—jULJ 1 4 lir 4_jI ^ <« o i 

I jl_>- 4_>1 «mj Lcj ^Chordin) ^jjjjjj? j-aj ij-j>- VI «^^aj» I^-Sjj j " iSj & ^ ^ " 

^ lr j j miU 3 ^Lc ( h\ i <\\\ Ijuk < n J_»*I JLJtjlj tcd^ "r ,~ti a 1 "\*-> J j * i T I 

1 o j 1 J^l3 cd^ju ^jJ Lijjj . j>j^Ii cr^- j J ' "Tl j^^fl Jiitjl 1 din 4 iUj 

^^Llb (^yjJI SLSjjJoJI 4" l^^^La ^j-A i ^ A Y Y aLc ( _ r fl <L3_j_oj>J I d JLA 3j_a Jj^/ 
jL^>Jl ^jl 4 n j n "w 1 ^ < o 'v, I n ^ 1 4 Al" CjIjIj j ^3 ^tlj_>JI L^j 



o' .3*^.3 ' L ~~ A O^J- di) ^f-* j I n 't H 4 o K ->JI J mi " ^ I j i^JLt. 

. (0) UIUa Luu^» o^^' -j^l o^ 

3 , V uni jL£j V 4_i^j>o 4_jjjjjj 4 j m< 4JLjjJ<a_> IjJLdJu (j\ 4jIjjJ1 ^1 o 1 1 1 
1 Jufe < . ^ j • j «k> j J-^J 4_i Li jj I jfr , 'm \ j-^i- 

0 j j~i*C ^jl j "w | ^^jJS <J_L_^L<_aJ (- m ^clJ i L-<aLq_} clLI JJ ^9 ?r "i L^J 1 4_Jl_j_d_J>J 1^ 
S 4_jj ui_J! CjLu_^>JLj Cj Jl_oj ! (jy-tJ! i_iLi jJt CjIj mi ^ j \ i <T» 

S ^4 1 1 I S> } (_»L_0 l_>1 'n^t 

IjLA 4_j Ijlj m£Jl1I (jr -o ^jJ I ij^=>j aJI ji u* lj I 3jjJ tt\ ajubj 

Juu tjr JL3 h j . 1 ^ niiii {£ -*3-*3 ^4 1 " ^ * 3j ri mi U ^ J V" i nl :4_4j_Lwj 

Cr J3 3 j, -Ol l-jjI ^ ,"<J 1 Luaj I JUfc '^""^ ^ 4 I mi ^jj—lLo 0 Y * ^ 0 1 • 

^Ji ^ <<a i^> 

Ijuk <jl JL^ JJL I 4 j hi (j-^J . 4-IlJlVL-*-o ^j-A 1 1 K LjjJjo plj j (j-* Joj-ta-se-jo 

JL».lj (j ti^LLa J^jTtja dJuk C-ajL^ L<ujJ . >,V " mi U 4 i m< 4_3r Ini <7 U 3jjjJI 
LkJuu ^j-a L^lJ^ » a jljJ3l ^jl VI 1 4 mi'^LlLo 4_j JU_uj>» 1 1-^ 3jlc ij-o 



M *• 

4Jl^o ,a4<b4 t c4 t d4jLiJI ^ <zj\)l > \\ . A4 *B4 *C4 

CjIj nnll :4_x^jJl ^ j 1 j ( n ^£ jJl <:j— >J ! (jt j3 CjI m *s II oJufc ^jx. j i t j jLaJl 
j 1 .riil 4__t_9j cT\-jlJlj l j| 3j^Ja_3 ! J y h u <i ]n L CjLlj_j>J| dJUb J_^l 

Cjr ^Ja Jjl>. Li^>L^ (jjSLi 4 l^LSJ! 4jj .Ml >jj13 (^SLtj 4 dDjij olp* 1 



,4 j <2*\j n ^ JUjJLI p I "r j 4_*JjVl 0LLh>J( ^ 4J)Mj ^] 

j-Jw VI JL t .1 I J--^ I j Cj1_Ju_j>JI (J t mi! t< nl^ll ^Jl (j-wlj-ll liJ^ tt "r ILt ^ 

LujlI (jLfl cr^>" jt-tjuj jyjl jj) tt 1 Lu I c-uj_>*j ,c-aL>JI julj! 

(j^* ^ i\ic 4j^Lj ^1 (J-a^j L« LujJ (j I <. f \ m T I 1 i^jl ^ ■ Lo^ 

l j ni jllj ^jlj *j riil 1 4>jj-J*J j^lJI 4 i>>V I ^j^i^jjfe CjI Lljvj .ciLJj 1 ^J.vl 

* (JjjJI^ j ^Inll ^j^> (Jaj-uVI dj-j>JI ^a\S1j 4_5c_>0j-iJ 4_ajV it_jLjjJ1 LAj^-SeJ 



^JjjJ (j-A I j ts-\\*i JljS LlLjuI! n 1 1 I j) t trt\ La, t t r Ls^. < o I <jj (J' < j *w j 

jl^^ V ^^-^ Uj^l c^J^UI^Vl J^^ciUjj *<jl>±*JI 

tj^w jj^l (jl cS^-jlo SjLLj cdLiA <j£Jj iJIJ^JI llUj ^ ^u^Lv 4jLJ ^Sl 

* t * * * 

oLLh>J cdjl r<rA\ u U^tl ^ j , * -,11 ^Ua ^LULej -Sj^jJll ^1 4^jl^U 

CjI m ^ ^ya jL->.|j J£ (J j t- mi J (j! J-j<uL>JLl (J-°J 1 ^ J '-^j LlJLjj ^t_j * j jj-ii^Jb 

Lal in.^l Ij-cj JuS Lt5iL_4duj (j? jJLaj^ *^j^U"tl (jlj)-J ^-JjLj <_,JL. 
.{jr^-l «jJI u_S^-LaJI <j nj 1j ^ <i I ^ J I cfljJoJI ( j^a Ijjjlsj IjJLLs? I J S *j 

^cjjLj n V I j Jj^-dJI ^oLiJ j-jjLj» (jL^ ^J-V j A C-u<-u-JjV ^ mi 1 1 4— c.1 j ir^tl 
(JjLo5 |ftJL-Cj m)? ^1 ^-LcJ J^a JjLcj ^ JLC _ 1 U p t «ULu^4-iJ 1 > jUr ! JL£ 

< « Ml ^ J < (1)1 Cjl M ">iJI ^j^ 3 ^ y Ci 1 A 1 / j U> ^ I JL^IJ . cJlL>- ^^jJ] ^L^S I ^j^O 

u. J' 

6^ O^" •*J?>> fc ^ Jf-*- 4 ^ JJ '^J ojJ*^ l^-Aj o-^>L>^l 

1 ^ mi 'i CjljUiVI (j\ ciiJj JUtJ cL>JL5t_J La Js ^jLJl ^>-«^lj ^t-SljIaVl 
S^^'v.rw jSlfi : 4 ri h ^ U ^ <.m *>JI ^lj^>*i ^^Jfi 4 ii 1*< V o ^Ltil ^ 't t (jVI t u") 



O 0 '"J ^ 1 ^3 £^ *J3^ 3^3 *(J*>=^ cr^ £^ (jr*^ 4jLijJI 

tj&Jj J£ ^ *u-c j t *\ <ul Cr -uL_j Ijlaj iSegment-polarity gene 

M 

t U' 

(jl j aLo^M 1 ^ i ^> < 1 1 ^oJLlj <**r j -y ^1 r \ t 3l^_ *a <^> ^j-d ^ J J A 4_jLj j 

.^jLstU ^LloL>J1 (jLLuaJJI 1 o m j i < n < ^"i < t, I J <r ^^la-I fl^* 

jL-oJJLll » cu3 I <oL<U 4J3Lj4J CjI 't J -w <Lj^i_J ' £ 1 1 i ^ *A t ^_j_L^J| J £jl 

^jja <j L JL) Jt_>- £)LlijLc.j) « „ \ rij f ntl » ^ q t u s o^/l cdLLA 4^jj^C ^jj n r 

(jV <U£ IjLA I JL) .(((J^jJl (J^^J «(jy <" ^J^^ j^jj ' ^ I » ' CjI m ^1 II 

m ^ J' 

3- « - ' - ^ ^LL>-I1 l^ 1 ^W^)" S^L^ cr^ o- 3 ^-^ 1 6 ~' b «cH^ 

(^Ll>J1 ^jJs l^LL>J1j ^Lo^l J JLj>o « j n r n 1 1 )) CjI m ^. (jLs i^j^l CjI oKjij 
^^JajJiaJI /^Cj^Jl ^Jjjo^ <x_>Liol (JT JI 1 rt> J t j 1^0 r n rt") ^^jyllJI ^j-U^jJb CjLlX3*J) 



\ V P9JU1909JS 

** ■» 

j^jl^I .«"il'v 4 < <_u ^jjj jla 4jI 4— ftJjf Jljlj L-4 C-t5j L _ r S LiJLd uVl eJuLilj 

^^Lij * 3*v <i mi * * « o-jL£ * (Acanthostega) « L^_r< ( njSul£)y> 

dj-Aj .(-_3j-La J£ 4jI_£j ( _ r b jujLloI (jyjLftJ JuL) 4_tLa_<u 4_olIjj t»_flljia( /ya 
4-IajjJaJ ("« alu I *'\ ^\ LuJul ^5 ^jJJl 1 Jufc /ya l£>^1 CjLj^ a ^ 

u. iritL» j^uji ijuk ^ ^ 1 t> ^aj JO^j 

4_^jLj frl j mi I ^jJj ^gjJ^} CjI m -w. /ya Cjlj mi r LiJI *^ . ^^IJjJI < _ r fl ^SLar "1 

***** 

CjI m (((j-u^L) CjI, m 'w» lIILLA» :CjIJlJ! ^ ^ « 4-jljIj 4-^aj)l^ f <v uu-L^j 

mi"TL c_dJU>Jl»j 4((4jj Jlj>iJI 4_aL>J!» ^pLA »1 <; miI L^J Cjl m 'w j t«S^ .* "A\ 
Ki^yaJj JI^))J <«^-J<^-mi U »J i«JjULl))J * (( (J J JL>^ )) J *«<- r >wlr»»Vl ))J i{( Jljlj^ Cr^J^^J 



^jj _ j^aVl ^ j-jIj jjfc La Lla LLjJ _ <j£Jj ♦djljj n II JjLfc ^ t a 

.t „ 

\+ ** 

^jL^ ^1^- 3 V 3 jU ^ i <Ll£Lu L5>Lt_<a _ <bjl o t4 j < hLl^I 4 jl o r 



6- jui j-» u 

Lq 4 i'^ j-Ji_JIj ^UvjJlj t_)L)jJ1j <j|jLijJI 
^jjejj . liJj "1 mi a (JjuoI (j-^o 4_jlj I j 4jir Lj jJLuU 
JL3 Oj n mi ^Jfc LjJ <jV 4_>1 ,mi"H 1 Jl^j LlSSj-C ju3 

^ lr 4 < m fn j^a^/l Jla^jj . 1 g mi ri t Cj 1 — g K \ i 



^jja ^ n V, , i 4-jj ji jJt CjI 1 1 1 1 Cj 1 — a a 

*i a liJjl mi ^ . iiJ^ 'i t, I 1 $ nl mi " i " ml 

4_ uLo a Jl a 4— u Ll^VU 4 , ,,M UJI a 2LJU*jVI 

(jLSLfej . 4 jJLj_j>UI /^o CjI «1£ j^J ^ 

A^j illl ■ ^jtjl; AM _ Q| - t ,|p tU 



. mi i T I Cj !^j?e_^J 1 ^t-jj Lj : iiJj,-"i, i*ijO Cj 

ijr J^il\ (jj^ ^1 4^J> U Cj^ T m, tl ^ f ^ 4^, J_Jij| 4C*jSfl 

... aJLaJI (_iLui 



}L*_^j .diLLj^J! ^ Lij^SLa }L*-«-u edLLA <jl VI <£j;LJ1 Ju£ U -i.it Ml 
LU j ^tv,,., V L^V lOJjj iV L^Vl ^ ^Lpljj 4-j^U ^}UI 

Cr^L^ih 1 cP*^ J—*J <>4>^ f L-Jj J^H" U-^l f ^ 

<±j}LuJt CjI .t 1,11 aJJt <jrO 4 \\ t \ i 4 ^jj «UI 1 i>ijt 4j!j ^ ^jl £ J oJa 

J-i-fiS 1 CjLuU JL9» i \ $ ^ L^j I £j_L>j . 4 j r nj 1 n 1 1 j 4_lL=> jJaJ I j 4 j" K 1 1 4 « II I ^ 

* (( La 

JLLfl 3 jj.l" ,n U 4_Lui 3^UUH SjjjJl J>J3*J lj^.y< n j (jryJL>JLl 4j1jjJI 
<ya 4JiM!i 4.Jg <jLd lP-^J .obj-UI <ys 4j1 A "«tl :4_L^ qj j U Ot • 

4„ i < i m h,tl\ «Treis» s , ^ ^Vl «Tres» ^ 4__j_Lp}UI 
oULLJIj 4JsjUUI oUUI (jri-i I j i i< LJajUs cdLLA <jl u * j jUj .«Tryas» 

La 4_Sjjia_i olio! JLS ^^Lu ^1 4-cKJI C^>L£ Ujjj . d a j U ; 1 1 4jUJI 
( T c j I "w. JU9 ^j-uUJl c- Vj_A 4_)j, j (j I J t j ^ J (jL^_4 Sjljjkj 4_tJ ^ K" y J j 

J u< " 1 1 jJLf i(_ < * Tali 1 J & (j— ^ 1*1 J mi <_3j JU) ,j 1 ^ ~ ^ LUSL^JJ ^(Jj 

(JSal j*Lc A* * * jlLo 4t jVI ^jjJsj-jtj l *S i^jj-Ljjjjl - j I^JI 

1 — j-i \j — I (^,-3 (j 1 — ^ ^jJ 3 ^-^ I I kjLA (J ^ O**-* ^ \ O^iJ 4 p d ' ^ J * ^-idp j « 

J^ji^i ^1 JjIjl^JIj JMJlJJ oLcK 4JLUI tfjufc ^ j^v.^) 4Ajjl^JI 
ciLi yu IjjL^ ^LJI fr Vj^ - — n JLoTl-^VI q[£ U Lfj .(Ltjj^u 

.c_tM^b p ' * ^ j j_j_J 1 j <i 1 T cj! <i K 1 i 1 ^ j ^ ^ ^ **< » 1 ><3 > _ ^r^j^j^ 0 



a^ij^kJLt ^LLj_^ l>-^j-b <>£Jj . ^6 " r I j j L-^yj-^ cr^I j^ve 

4_iJLll nj^JJJJ^ — * ' ^ (J-^J * (J J usLjVI L:r 3 (j^M ^j-wUJI ^cj K "n 

. 1 j i ii T ' ' "j (j,-^ ^jLst-uaJlj ^a.t.**t,.Mi V 1 4 d, Ini» (j^jjLse^aj l)^"J 

4jjJ| 3i Cj U 3^ L*JJ I ,2LLv|jJI CjLjIj — j r*J1 1 ^1 1 1 

f* y 

4 i <r> t< ^1 mi V t ciJ L_LA (j ! 1 1 n i j p r 1 J^jJLj La, V <r LLlSDj . ^y^-Iij-CJ 
4_l^LUJI j 4_ujjjS - JO^I :CjMAJ1 4^>JtUI CjM^UJ! ^JlA ^ 4_J^U 

L^J CjJL_5eJLj 3 Jl^v !^ 4_«J ^j^o 3 J <i " t n a ^ ^ ^ .4_jJIjjVIj 

(j-j<i L— u» l C-x_L>* 4JLui ^ 0 * * * (J J ^— (J-^J ' d ^ ^ (-oljjl 

^ 4^j.l mi U CjUK U ^ a^L>JLjj ijLcill _ J^jjLj-juaJI 

I Jl_C i o j ^ t(jt^-L_>. ^1 1 j mi 1 1 "r mi I Jlj9 Jlaj I^_)^£Lj ^^_>L_^ t ^ **< jj J 

(jy lJI ^jjl^>JI tilLLAj .J^JLstj \ o ^ *^ (l_JLSLII) eojjJI 

l—j— «_ujjJ I Ljj »i 1 1 i V j jj * (^yj 1^.." , i "J-U I <■ < t mi T 1 1 JUb 4_jj j jo tri n 
4_*^jLaj r^-Luj^ ^j>^ W^'j^ cr^ 4 W-^>^ JL^a-«ij 



♦ 4 ilr aJLu <j 5 Jl_>JI 

^ 2L_.j-i-Ul L jlttl - SlLJL-jlJ! * u l r J_^JjJI Q 

(jlJs t J "< ^ ^a. . j J t "*« 1 1 (J^l j jt *M (j^JI 3 j j * i \ \ ^ ^ j ■» .H C)! o K J 1 
4 j mi **i , mi " M j 4 jJj iJllj ^ jJ 1 JJ^ I J 4_j_i j j j I _ J i^TI CjLJLUI 

(^Js «t» o j) ji>*yi «me» U! u ; *" ^Lll a J<tl 

^ j ^ t-i! LL&j ♦ T 4 j i iM^-flJ 1 ^jjs (( tll » JlLa ) « Co I » ^ < (^^^jJ I 4 o K 1 1 

. LlJj^C 1 JUfe | JLJ (jJj i 4 Kuil JL^I^JI (jL"AJI 

.4 jS'-^uLJI J\ cr Li 4jj| LiJL 

1 jlr _ 4_1jLc ^jJS 3 Jj_^.jJL I 4 j < j <r-> M jj-tjJ VI i j-^- LsLJLj 4_£^ " mi <\ 

f*) 

0> d.' O J — <l 1 ^" U J-A ^ — ^ 1 JJ I j mi "i (JJ cajJIjj ^m *<T I 



olxJb JLh^ (jr^^ 3 ^! ^-*L?J 0^ lu,.*!! (jjJaJ! CjLijLuLo!} < JT ia 

cjIjLj_jJI Ijjji <i r _ ^^jJJLaLS^ ^.g.^ . JoLui ^j^*; Lj j j k*" Lili j 
4 jK m.H ub,Lt."Jl)) ,11 cj! m -»JI ^ 4_^LAJI oLuLi_II1 

4-Jjj) **< uLajl^Jw. jn<i> ^LLaiJI t ^ ^.C 'a ; 4_>oL(J I CjLjLj_jJ1 L&l^j>-f 
4_Laj^_>J|j . ^ . 3 V' * * * ^^JIjj^ ^ jdl _ L>-l j-ill Ajalku* 41 i"i 1 u\ J^^JI 



t M i iiLlJI y \r\°\ ^ • > *1 t>"" _}L£_j 3_a \ " t o j—Jl-C CjI m "w (j^a 3.)L>. 

j J j j JL^> Ij . I < u ^ j) ("w j 1— ul i < pj fj\ o mi (^^LuoVI) ^hr VI 
c— ijj t mi (j^A 4_t^w ("rlh ^jJI 4 j n j 1 1 < M i uLJI (jj (Jj^oj (^jdl £jjiaJI JN) n « t, I 

<- < t 1*1 4_jjju>* 4_j^jJjJ_£j CjIjI o 1 flj, V ! <jy jJI t— H) t mi U CjIj *y J jl mi 'i 1 1 (jl 
. LsLajI j *i <? (jj^ dh 4 1 <j *^ o j I JLA tj-SUj i4jj.iL.UI jla_j|^j>Jl 

1_A j . LjJLLajl u j nji^-clj i T 4_xj j j j I _ .-1 .1 A Ci mi j T 4_«J ^j^jJLscJl} I^jL^ 

L^jI 4 L_c JL>. ^1 tjt <*itL> CjJjtj l-jj t mi n j CjLaIIL^ : 4_^*- 4JL<_uj Lla 

^iSlujJI 1 ^ J V " ji^g LaI a ui j mi "m" p^" al ^JLtJj ^ ^ 'i j >~3-J J-t^J I lUm °\ 
i j mi r ^j^iliiJI oj-aII LSuj-a? 4JLv (J Ja , 4,hr< tfJ-A 1 nrt tV jto_tL>JLl 

. L*_« (J^iUlj ^Ij^JI ( _ T i«JlLj _ 4 j mi 4^|jl jrl_iL>JLI ^LiSLj^aVi ^jrtjjTI 7-ljl 

(^j-flj .^IjJLaVLj 1 j j "< ^ 4 j mi! Cj Juv La ^jlS^ j mi r j^iLujJI (jj-iJI t'lj i^d (^Js La I 
4_c j_qj?e_fl JjlS c 1 1 1 ^ La^ t ^j^lL^jV I 4JkJJl CJj mi**i\I t j mi r £-u/LJt jjj^JI JUlA 
4-IL>JI dJLA ^ (^SLlj (|^JulA / J->jjVl Jla 4_u jj j 1 _ , l^tl CjLjlUI {jA A1a\£ 

.^IjjJI ^IjjjaVI ^ Ijuk JjIrtTI VI «Urt^aj 

mi "v. I ^jl 0JL_A ^jnfl L I (j! ^ $ <1 > 

^1 jj JU-O j J 'm ii"T 4J j n » a ^-Sj^Jo jA^Ij 



a_Lc ^tj ^J— ^>^1>^ L*H^ <jLiu Ij^yCU ^j^j^ojj^ 
^1 r 4 j 1 "n S \ X ^.j i_u ^ ^ ^ ^ ^ ^ ^ 4_^^L-c 1 o 

JLC.1 ( aJ 1 <^>J I jJbj (BRCA2) Y l^^-J <i < n J JJ) ig <a L/^* ^ X ^ ^j-u^-A_^j£ 
^jLLaj mi. t ^)^>- ) > YL£j-j (jL^ . m tV| ^cJLc: 4 UjLj_>-I ^^Ja 

^jLLa^ m< > ^LjLuo^vU OJ? 1 • ' J Yl^^j ^j^a La Jl>- ^Ji SjjLj 4 n ,t.<ct 4 V mi t 
CjMjLc 4-i^iljJL» Vjl (j^Jl JJLv JL3J .jLula jjfc U-4 Ij-jI^ (JJLlJI 
JL-dLij . ^ jCLl! (jibj-j-u <J-ja 4_JLc 4 i mi \ \ £ j > el) JLtkj 4_j J )l mm! 



t WH ^Lc jjj mi a t n i mi ^jji (jr J^ mi tl ^li^ ^ i T) fj&ja} JlSiJ 

4 mi o -v. c-3JU>. ^^-Aj 1 1 ^ mi n') o j h\n\\ (j'CLljLjtJ I I "i 15? -ilj^Jal mj-^ 

<.Lc jJ Cj IjLlILvI J o r ^ Iri "i ^ jTI 4_uljjJI ^j^I^jVI ^j-o 4_jL^jJ I 4_Lj>J 

. ^1 o mi>U ^jj ^ jW^-^^l JlIj^ (jh-jU^JJ (jr) m ->U (jr^o-^JI j^lj 



tiJjjjjjj» 4 <ij i q\j _ JjuoJLj j^uLj CjIj ^Lj-C- j) U**f T i «n T I <? JL^J 

^3 Jj^jll (jl^.cnTI llf ^ i ajK \ \ i njl"t1 Lut^lj ^?t_A JL9j . ((JjjjJJI (J\.t-u .TWJ » 

^J&j-a 4_Laj>*j . *\ ^ i/ J^-£ 4j3j^jua (."(> m^>I <— j! j <.q^ *jl \&, mi^? I Jj^-Jl 

L_Lbl^JL>Jl ^j-uSk.*J (^jJI iJ_4_uJI JUu3 4_C.LLo jiuj /Q_$J jj (J-U^Lljj _ ^Lj 

^gLtjw, (^jJi tSjjJuJll 4_ijudUI OJLH*^ j^ 1 ^JLj^Is S^LoJ 

J-S < c^j\ t ^yc £y> Laj («(jiaLjj^l C_>j_qJJ » ^L». (J^b j-*-J* 

i— >1 ih "w ^-lc cilij O^—^ J-^ L?"' 'w £jJt ^w-^aJ CjLi J .'W ^J^t t LfUjU 

( o 4ldJ 4J3l_3 CjLo£.Liiaja 

. La j^_>- <_ ii in ^\ % ^ LiJLJjb 3 ^ j, ^ <L_j_Lj I j d j ^j- ^ ^j^> ^ Lt-£a_j>. 
l_4 j j_jjLjJI 1 1 o ^ i>> j La i<-> j^-Lij^—^ ^1 ^ i n I LgJ i ol 8 ! a 

^Hjj (alcohol dehydrognases) Jj_jtSJl j /<j t-jij ^ j * 6 « "'l 

Lajjj_Ld Jl_3 ^j^LlJI (JjlI 4jj— j^>JI f. \ 1 «i i^l I ^j-ja 4 Ij -w aJJtj <j— -wH 



p9"uaJI 



<_ r a LjulII <3^J «i>Lj-Ll <— jji <-<"i V» i^j^M-J Jj-^d Li_4 jl^-IjJI 

>.V j j f T I j j r I *j 1*11 Cj^iJ ^ 1 ^^-^ c-!— j-lc Vl ^ji ^ , mi r ^j-aLUI Q^JaJI 
1 4 ij 1^ 4_ul ^ < a CjlJal t (jj? '"i J * J JLflJS : ^ n t <a (Jjl—Ldj ^1 (j ^_>- L-J-^tJ 

JLujLuJ>. iljjl^ 4-jJl O Mitl iSLjj^olj LJIj" < ii V {j\ \ ( U 1 ^)L5T Mitl 

(jVl ft'ta O— -j) J I O' * ' T r (j — 4 L^J *(Jj— stSLJI (jl o-i^ <_>-aUw 

. <( <_j 1^_JuJ I (jyC- < n^Hl 1 )) Qj) tjln"< i iij V 
j^Lj^M-II ^i-jj-j] (J 1 ^ 3-^3 t4^jl mi a 4-u^2 ^ ^ j_4_u^>3^ CjI m \ Juv 1 lUUj 

^ j— j£L-u jjfcj Qj) "< ^>UI ^ ^ 1 iSj±> ir> (*£)-^y -(lactase) 

c-Lo I 4 I j t m"i cJlSjJjj t j mi, j 1 1 rtJajua ^Jl—llljj oLljjAII ^ ^ * yS 

4 i g a Cj J )j I J S! ftij lm ajhl 4 L>>ljJ1 CjI j I j j r>J! L>— 4 S-'*! 1^1 

4 i t a r TLa I 4 1 ij-ua-jJJ 4__j «-u-tJLj Ijl "( <i «a 1 J & ^jl ^ .^jL-jjVl CjI ^ " ' * 

^JLj^Ij . J^,-l-TlX^U 1 <— j! j r ^yjs c_ajJL>JI ^jU3-& 4jij t C<" n ^ ^ ><A (^A^ L. lI 1 
j^>UI ^U^J 1^,xl<:.JI ^ o' cr^ ^-^Ul ^JLA ^ ^UUMJ JSI >J1 

.JULVljurOJUI 



4 1 jlr» 4 pin ^ j, ^ <_ < j 1 >J 1 <wJ^ mij (j j 4_LoL>J ^ nt-^TI I JUb ^ "Ij^a . 4J*j)<iln tt 4jL^j 



0Jub 4jjIj^3 L_alLifc_Jj LJ "J *^ - j3^*J i 1 j ini mi u- j j f "v j 1 1 j rtjj-fll 

(j I (jyii <- (J t. riil (jji Ljl ^_>- 4 "dj 1 (j I LljK ^ 1 4^>-jJ ^Jl (J-t-<aJ 

mI-nII SjLc JjVl ^LSII ^ Ijliitjl jus (jojLiJI 

LstJj^a I J I Jual ^_^J ^-3 j_jJ <- t i_J^_iIj 1 j Jlsu 1 qjs LjJ I (j I i 

o M< T I u3 I j -w 1 j ^ a JiL <jH-M ^j^l— ^jja (_f,..LL>JI Cu 3 

uij (^-jJl o mi 1 1 ^j^-ujj _^ ^/ 1 (j I 4Jo_3-^ <j ^Idj — ii.M Ijuk 3 j \j t"n ^ J 3 

^jl^ < i) JJlC oL i 1 j M t r>j I j. V a iL_tujLi_ijl t c^-t-i 1 ">J I (jl^Ld tcULl Jj_j>»j 

m^j j^TI g-lj i o 1 1 ^jjS Jj^^JI jjl^-LaJlj JJ—jJI <j\-£ 'J**' ^ * ^.Ij— 5t_t^JI 

. 4JsL>JI ^MJJI ^1 jVl ^ 5Jl_l^ IdLGjI 4^^U: clJLuk ^^uJ j ^t^jjJLl 

((^■J^O • ^J^ 1 WjJJ*J ( >^] jLl^^U 0>1JI £A wj^kJI 0^ (*) 



^ut» Cyf jl^tl iri 7t\ \ 4_>j1j^3 i _ 3 JLc I ^^jJlJ (jJJLll (j^LlJI I i _ jr ic 

Luljj (j^-l_x^o ^ i n n') I IjJU>-j ^-»^ ^3Lp- (^yiljJI t_jjJL-ul Ijoitjl 

Vjj n * a Ljj1j_uI j. m i 1 \ jlj^Jal J-rfcjl La, i t r j .5^-3^ SjIjLjj £jj 
. 4_uoL>. AjjijJaj Lis j t iX 1 j n\~>* ^gjLa t^jLjJ^U <yLS*- " i a 3l_c^_£ 3l j -r 1 1 

.(jh^ljJLJI *Lj$£I JLilsl 4_>jJ OjSj 
JL^I Lr k: «IsjJi^JI j^Ju o' Lj^b! >^ o' 

*ol aJL er^-J - ^^^^ 



/«J 4 1 miI i (i _ jjjl t n y \ ijr ^ - t* r> ^iJI oLi_i_>J I 

4 V i d i (j-U^L) 4 i n ( m l L^lB OJL>- Lq_jjj ^ U * 'i" 

jjJaliJl < .(.t lu j (_^JlII ^ ' •• '"^ JL>JI ' " t ^ ^ < ti 

^ r ch° * >^ 



jl^w! ^(^^1 o-« 4_!}L^ ^! ^jVI L7 i^ ^ ^Lc u*j}Lo 4 ...o ^ Lu^of 
L*a i_dJj .J. i7ji <„n o H (jjjljj ^(jj-t** t^Lj ^ $ t im (-^j-<-<j VI Ljtj ^ jJI <jjcj Lu 

. 3jJL>JI <L_aL_iJI ^ g" < n") t—fl^jj 'J j ^" ■ ~\\ iijr ^ jjV LdLuj t La J^eJ (^yi^ *(JJ)^J ' " 
( j_lIc3 ^ mm 4_JLq_C Cjj <i "< f n! S, \ r ii ^itl IjLals JjJL>. j>jn ^*JI (jL^ Ijl 

(jy jJI 4JL_4uujJI ^j) i'roj ^JUL ^1 Ijuk jjj ^Jj ( j»Lc arU^L 4_jl)j! 4l jU JjudVI 

^JLc Jlcj LiiLa c yi «UjjJa 5 , ^ a jjLlA . 1 Jl_o* Lq_4j^o JlUJI Jkjt 3j>jJUljq CjLIcj 
4 <>>ij^JI /<JLc < ^ Uj . La 4_fl J_v 3LsK o ^ 4_illaJ ^^uf ^1 4_xLajtJ ^jl 4_i^dLj 

J[j_ju3jJI ju£. 4j1 ... Ij_>. ^cJLkj (jjIjJI i^lc ^jLojj iciJLUI w ^ j^j'i 

o jjbj ijjf 4_u>. ji^Li j^iLi ojlh^ Lu^ 3 ^ f j^" c^y^'j yl>ll f 

i 3^3 4_iiajj_jJI ^ ■ - ^ » mi 1 1 1 i n 11 (-dJjL^ j-aVlj . 4 i,n a 4_LjL& 4_la^ 
4 1 k ii Julj J^jLUI ^ m ^11 j^jJ jijSLj^ ... !jj>* ^J-Aj *(J^>-1 4_1jI 4_lL>. p ■■■ ^ " 
Lj^L_>J1 jiutj ^jl <"m ^ j . 4 jl->» ^j_iLjj 4jLq (jjo ^Ji_^l i U 7i I n r 1 i "i ^j^juj I ^ 

^ m^ll 4_a- 1 n \\ (_>Aaj ^jl ^'j^-J 1 1 a c. \ ^ mi h ^ ^jjo ju^Lj J5v , 3^_u^ 4 tt < ci tl 
( I <^>Tt L^jj 4 h t <t ^ UjU-^ j_] JjLJs t L^K 3l j ^1 1 4_LlL> 1^ t n n 1 1 ^jo^j J-^ I >j 

i n,))) fO-U 

SjJjLlIl La . Cj L-lv (j_i3 ^Lujj La niin'i 
(TEPI ) ^t-aJJ 4 o ml (lr*->- J^-*^ (jr^ 1 ^ t , ^ ajj. < (jy lc 4jL>.VI fjji *j->- J-AJ 

JL>. ^ <^>^V 5jJa 5jJI <r-> 4_ljU OJ^^U 4jj^l-A (j_i3 U^JV J^ i"ij ^rC^J ^ ' 'j" {j£L Jj_U^ 

4^-lj^uaj ^cuij Lo Jji^-l^jI nll ^ ^ * ( i j i nji^ .(TcloiTlCraSe) jjjjLAj)\u)\ ^ o ( n"t j 
. 3 jJlik* 4j_n-4 L^L>. (JjtJsellS ^jj^ji_uJI 3 J L j Lu I ;4.>.jir j mi H 4_jLj 4wajLu3 



) 'W Y *Lc ^3 il^^Uj 4 ^Stl oSju 

jjl l^j ^jJL Lujj i4j!j 4JLjJl->J1 *-_3jJd JUC J^jlJLj I JLo q\ \ $ o j V i d I^jj .j g jl^J 
JulC w j"' '"j ^TiTi^ J£ <j-« ^iill j U < nl 1 JulC L*j| J I JLlJ 1 K lj 1 1 r ifi 1 jj-A ^ ' ^ iA 



J->-I I JLC Lo-tJa <K 4_Jt_i_oJ ^j£L<u 4jI tNj tt^ i LojLs LiJ 4j3j rtU 3jL>.|j j»Ju9 4j!^ 
<(^j^ n> ^j-a jIjLLol j.i .r^aj^Jl 4jL^j JulC ^-JJ^ *4_Lq 4jL^j ( JSLI <_2jJO 

j^SUj ^ j . telomere j-ui^Lj «l»Lj ajL^III j i r J-JLI jIjlLaVI Ijla e_ajju 

.(jita UjJ- 5 *^ «j^m» i£\ j-juaJJtj ^j! qj* 1 ()U r IjL-U ,j\ L) J j_<-uj 3j ^ *wj 

. u^-u <j\ jj-A j»j-to^aj^l>L!l ^gtj j-yaj-LulI ^jl lili j < JoL^J! 4jL^J 

« L^j_>- » ^jnj^jj 1 Ju>.lj ljjLSj Jjl«jcj 1<o mi-v (jy ^ Cj I jJljjJ I (J jJo J2j . ^Icll 
(jl I i nj 1 « t < j i n II jjfc I ju4 (j^J Jl^j . 4-J-l* .a jj-ljj Juu j-<iJJI ^C cJl^jjjj j in*t 

jJLjj *4 rtUiTI ^jub Jj->- < h u r t_aj*L> (jJLlA ^jL^ ^jjij _ 4 ) < » < j 

c-jj^oj 1-4 ( 1_aLc ^jjjL-oj & j <i r (j n V mi ^^,-3 <U < nj-lll CjIj j aji j **<!! (J j]a 
IjUb 4 ^ ^ o ^ 

** -i 



^Jjjl j 1 j t ^ A ^L&JL-A t j ' 4, J Mlj 4 l'g M*ij^-jJl j^l^LtJlj it—llj j Ajjlj "tl 

(jjo j L) jj| 4_jL$ 4 L_jjJ 4_al J ~r "t t n\ i i i i u) 4_)I (j>> t jiTI 1 * " * i o -i U j 

<L^_lL>J1 Jj *CjLuJlJ1 < U m^ILj JjL*jj J-l-4jljJ J£ ^j-S dJjJUua 

JjL_3 Cj 1 u 1 1 ^3 1 4 1 « L?J ' "JJJ J ' ^ " J-* - ^ ' ^Jj U ATI (^^j L>^>~ * 't'.' "'J 

/ya |jL>- 4 .lmiTIj £ £ I Jli cL) :4jIj_J! jJl£. 4_j^Li^>} cLi (Jj^o SjLutJl 

^ L mi n (j 1 (J-J-d 2Lj_>ij1 Qj f mi j J_>- <i iiiO /yj 1 mim L^jI ^\ "< m i n I ^ij Lo^j 

J£J ( M mi jjvl ^ 1 ^ ■ L£jJ cjLlJ 4-xx cjL^dj> jJI ^J-S L^jfj i 

. l Liaj! \ljU-,..l j . tosL> (j-uJLv Ijui» ijL> j^l ^1 ^^k. .4_pJl CjLuI^JI 
4^vj ^ir ^"i ^ <— ^ O^^J «J '».'11 (j- 41 (j-^J CjLu J-^Ji /ya (U ? * CjAj-c 



i* 

(jLjj m (U 4j l^Jus J£ tjJLuaJI 4 3j^J Cj Laj_oj ^j-d lJsVT <U1 « mi II L^jLm^-j 
4 j mm CjLajLu jLiJI L_> ^ 4_u£_4 ^ <"i^m LaJLk: 4j| ^le. .olj-uajJLuJI 

Lj^_ilij I m -fc. 1 it> J 1jJL>-j La ^jLcj^^uj ICjI m, \ (jfl CjI h -w Jl_>- I 4 i.<iaj (j 1 ^ 
\j mif (j J j iij\jjjjJI I jufc (j I JJUj 4_jf . ) t_ i n j I jJj^aj \ f t \ ] < ( I ir^U 

3l j 'V H j j i ri^| 4jL_£ t '11 i <iJ jJj^-OjIj'TI <jl JJUJ^ . «L-jl J mi II Cj\ M JJ_jUlII 

4^_Ju (jr^J t ^jj^paj)! j*"<ll djLtjS/ 3 J t" II jij^_L>. 0_*-oj^ . L^LaJJ 3jJL>JI 

L^LJkJI L^J^la j, < n n J CjIj— yaj) Ijlll jl 3j_s JjV £>\J jJI ^JLjlII 1 ^ m< <uf 
^3 L-kst-uaJI ^jJ^Lkl (JJ^> 4_£j__tli cl JLLv I j . ^jLk JL^ 4 o mi I j t4 o mi rtUI 
Cii-cLuajj «^Jj^j-ojIj "II £ya L^-^v ^ ^C<1< u m mi I I a.Wf i ) \ W ^l_C nU mi f t 

tjt (^SL^u I jla jl ^ JjoVl jjk jJ l-JUJI ( r k.iII ^<Jj 1 1^3 1^ o ^ <»! jL^t 

4jjJ I ^lu3 ^1 ^jj^u 4_j| ^[yi '■- < m.m1I LojIj i jJLsJl c-jl i miTI I 

4^_iii q\ (jyl^. • Lkjj^j JjudI^jJ jj^j-jL-Ay I j~ 1 1 ^Ll>u ^IjjVUa t^jLLsj mi U 3jLu^j« 

4_i^_>o ^jj^jjv wl olr (Jjj>*I . Jjj-^jIj"'! L Lj^L>JI i V jl*te3 djLjtjf c<l i^Ij (jJLhi^ 

4 n M I fi'l* (J£j t J <1 1 1, 1 C < J <1 't ^yliJI L M >JI ^j-fl I J J * a lj j-Jwf 

L^L_>JI cJu-alj * jjj j ajij "<ll o^-^i L^L^JI IjJ ^ 'u* j jkH J jj j * j ^ 

j> 

Cjj^-clu LaJU£.j .Oj^4Jj L^L^JI ?r j mi* q\ I j t j j U 1 A, l^f 

j-^Lj 4-x^>lil L^iLp. ^a^i cjjjL>u jJa )^H-a>L^I uro- L^_i_3 ^Jjl <_pJI 



t 4j>_JL>^yi Cloning 5 *K1 i^j^ jl^^JLI ^j^LHI ^ Sjjl^l 4 ^ • Jl ...r. ..Nl 

Transcription J-uo^/l ^ (jr L»j ^^Jl 5jj 4 .»11 ^1 m m ..iVI 5 oK ^ Vju 1 ^ al.i V "i ,,,1 i 'Ar^'^ jlAj 



|C$i-L*JI 



LjMJkJI Laf .(Ji^jJLJI <y=.JJj L$J _>Jl_xLc M LMJJI Jjuaj 4j.u«-a 
• 4_uLj CjLljj>JI J j t i"i" JLj-ft3 4*i j j ^tl ^IjJ^I Lj^L^J Ij"T1 CjLuj>> Jjt in**t 

g^jl o'j^ Lr* cr^\ Lj^L>JI o' L*>*£- JU*^ :edJ j Jup 4j^9 j^iaj 
(J^ j_a ^pau-SJuj .S J g T) (j I I ^ j lr ^j-uIj-JuJI <jljJL>.j . j^-i-^l idti>> Cl x i OJ^Lj 

n j La 4_jj9 ^j_a_J IjlA (j I VJ . 3Lxj>J| ^Llj I ( ^ I ^ > m ii*> J^LjwL V jt_U 

( j_>a L^j La (j I J^UnJLI i^JLlILjj 1 4 j U ^ <Lo£.l i^ a 1 ^ < n I ( j_>a Lo3> t 1 ■>>" 

»lj j ^Tl (j^ 1 l^>* -iJL-^l (j V I JUv^j 4_j? ^yl^. -Jt rtlL) l> Iljc£L(J olj j ^^JLu 

j ° Jl^ Lj^Lj>- i 4 ( i n a Lj^_j>J ^a^lj3 t Lt-ul i n I 4_j>-j V j uitl (j I ^jjJLaluu 

- JlL>J I 4jj^w« CjIj j>"H j ij.t >1i 1 1 ( t m ilij t J ts*t* W jLjj! < < I i j tCj^ i,ri«H 



j^jJI JjuJ.1 ^ cjUI 4rti"^U f l>iVl Cjyi t3i>^ i^sLb^Lj 

/ya (JjJo I 31 j ^ (Jj-a t^jr t/">VI CjLjIj_l_ >J1 ^nj »*i ^ A j 1 ^ j . 4_i ^ j 

I jla ^jIj * l -t^T 4-i t.niTL) 3Ll>> ^ mj «"i i n^tlj 3l ^^ri i M Tt Jiu SLpJI 

i^JLtJI jijj-ii UJL^^ (jJ j-ll ^-A ^j^JjLjj-^l >I JjJLuaj «LLiJj 

^lll _ j j jUl I j . ^ j-j-4uj c-ii i i,n (Ji-jG V j^ylJI ^IjjV! ^J_c (j^il». Ijuk j) j U i 

^1 J^Sfl (jyi^. J ^ $ aS (jt& ' j^i^HJ Sjljjlc CjLvjJLj ( jit J _ol L^joj U5^i 

f*) . . * g. 

^ c-tlaJlj 4jj_l^>J| ^Ll^-jSLJI »1 <il r J iii 'g i.N j ^ 4_jLfl n \rt ->A\ j . .i -kJj 

— jj) tVi 1 i <; L. <j\c. ^ — il 1 4 — >-J ^ ,1 u'll JoL^ojI j j m rtil 

L-jLitjjVl (j-alitojja ,t_iL>o^l 4_j_3 lJl3j"m i n 4j| ^>-jJ ^ jJI j <i 1 1 1 j SLpJl ^j^a 
*Ljj1 isT J^ jl ,Jj_3 p 1 n >ill l-oJj jt_j_ju JL^ tCjln "kJI /ya 4_jLuu w * j ;kfl 



» j j II j-«JlII *— iL>ol l£JLLA <jjjulI 4jV tt_>L>o VI Jju La ^ ? ' "U 

i Lgo^ljtJLiV c-j LrcTi 1 1 4 j 1 <a f j-jjLj Coli <"< i n jl i I j t M j <tj^£3 ^jo ^ 4ju1jJ1 

ni tJI CjjtL ^jJI jUj-oJI jj) jU jl i ii "wl < M**m ^jJI cjLLu>JI ^jLa i^Lllljj 

J' 

(3_5^ jLLi_ujt £)u i <> L^_tJijJ «Ljjljjl^ 4j^j>o ^j-a 4j^1±ixJI aJLA ^Ir. jj-ufcl^jJI ^jIjj 

4jVj (Jjvl— «_u ^j-A jj\ i a\ 4 m i| ^ (j^O C 7 J J b- ^ J^—*-J £-^-3 t j1jjL_i_u 1^0 ml SjJi^K 

; ^^-u^Jjl ^H 5 ^ JJ'^^ jJ^L^ (^J^NJ .3jj?eJtil cIjLjV^JI ^ Lj^j^>- 

La r (J^SLj j o t II (JtCumm ^ t u^jj^I <J_uaj LoJucj . I JL>- 4_cj_<_aj 
t^jL»J1 JlL>J I j tJjusLall c_)L^lIlj 4.1 n-t r aTi r, V <Lt3e i b — 4i^j Vj miILj CjLo 

(^jj L^J J-j-oJ ...jijS?! CjLjI jKj V IjLA (ji-lj .CjI jIj nUtlj 

4_x^>^ju _ ^LjJLj^ J>^l ^jnj t i m (jLis i^JLjJLjj 

< rthtl 1 ^jj irn i n j&^ui^jjVI J Li ii*w t _ J^aLJI JUu j < ^>*^ I ^_ il.Wt^D 

J^jLuJ L^Lu>o jjS/ 4_l£1£ 4-3r irnTI ^j- 4 4jvjJ C<Jrii^l JLnjd : LLuI J J i<ij j i n*i 

Cj^Ll^uC jljjl Oj-^lilj _ ^ i ii ^ jjLj \ JLAj _ ^liiJI LgjaLc. ^ ?"Lse-o 

. ^ \y ' J-JlJI ^J-i_U^Jj1 Lovfl (J^l I J I I r^"i ^JjuJ^JjVl Cjlj|^-L>- 

OjUll^ (J UJI 4_u1j (j^I^ Ut^L^I 0 l Jr^ ; (*>"-^^' (* ) 



I'mU > ^c_jufuJ m£Jl!I g^JLl I <jl ( _ ;r fl i, t <i tntl j 1 n <i~ 4^^^ * I t f ria \j j> 1 ntn £>\jJ*$\ 

. I >^b ^Vl ^*Jl ^ 

i^LllLij . jj-* j • j ■ U T I (yujuj "t <iU <*Jj9 ^-j-C i_dLxA (j^ilj i( ( _ y juautJLj I Ji-JJu 

4j£jj i4-jjjL^JI 4 j jjJl! I Q_u_uL2ll_i SLaJLjuaJl ^1 r. <".t n Vjula _ 4_mi aL>JI J ^ r 
c_j j-oj La l£JJ j \t&\ jjj <(jj^.i m.*JI (j-A ^jj-u JlIc J_uuLuJI ^9 (j;jA.>Jl 

<j1 f^jLSLfll " ^-ilj 4 1 n aL>Jl (jjLdj Lojuc ^«-^jL^ t^yJLliljj 

Lj^ejjUj l 'f <\ h t a Jl>>Lj <jl iju ini 

CjUuudI^j ^Ij^^/I dJLA ^'nn'i ^jl J t n't mi U ^yS jy£L<w lSi^i t« «U*"i CjIjI jmiTI 

i^b Jt3 o'V L>L^ ^ oj^i LSI ^>Li .y^ukil ^Li^VI ^ 

jlb u tjjUTI c_jLitlj^l o' x^>il ^ jjlu 4jl i juStlll ^yLi ?er *i 



* J-^^ 1 (jr^ 3i>^ er^ L-^' UjJ <>>*l9 U^l C£i J-*-*^ (jr^ 

Looj ^^yJLj (jP-*- j^j + Ti i, n't Cj|j-j_4jlij i(j\,t mm 11 j ^ r ^1 ^UajjL LifcjLuax.l 

I<jlt1j *4jUIj ( jj > Ajtj| ^}Ll*j JAIsbj 0>L-a SjL^l 4jjJ Jj' 

JU£. 4-j1 $'t\\ ^ OjLo JUSj £ £ I Cj Cj 4JL4-UJ ^j-o Cj1j1^£j L^jJlJ duL£ 

(M 

lj jL_t_oj ^j-Ls . ^j-J>- 1 CjLLljw < j r JI Laj o r JjJo La j 'n i"i ^jl 1 ^ K <n 

ol ^-j-ajlj"!! <jf t< rthtl J-J>-^ * .... >JI 1^1 <1j^J1 Cjl^-pajU "II 

3^ >J 1 Jj)j ^ * ^ o i n j 1 jjLJI fJ^LlJI cJiij 1 -i jl ' ■' 1 «ojj 

cu>L_£.Lfl_lj J< m. l"i n * j z ^ cjLjj^j^JL d» I j j ^1 _ free radicals 

^jjLIij jlj. o "j t iiLt <( ? , I ini» 1 '^jl IjjI i u -w |j , 4_j b V in JUJL>> 4_jlLx5 ^1 j 

^>£L<U J— 3j . ( jj^tJI Ij^LitlJ ^yi^l ( n 1" mi VI j o tll (J j W> jjl 

^ 1 n o 4_jl_cJ^illJ ^ mm 11 ^j"n t j jj! ^JjLcj L4-1 1 j^l *"** - "1 V j t^ L jj^Jo 



4-<o}Lc t_jl_jjJ( Ijuk (JJuj Vj .(„£>jJ1 cjLjJlII 4_i3 0^ (^Jl!I j-oJuli 
jJuj ^l^jj-u^oj^^ ^ lr, (^jv- ^ya JlSLtif Jj-^J AjULI ^ o f q^jlLj <jj jJI 

0 1^-3-» 1 1 » 1 < (i 1 1 1 JLlC J-^l £JjIiJJ JLv.jJ| £yQ ^jJj C»-U Jlk, mi J 

m^AJI j*>4^' V* * * L<]LiA <jl *1j^iJI O^l JJJJ^ ^Llt^ 

*«4->»jfr,.rr j miTI tj^-)> O' ' f p-* V j mi! T (j^y> 1 (^yi^- (j^>- iS^ (IH 2, 

t4j>.J) V J mi II ( ; < M n't fj\ * i Ut **M iM ^-Vl <9 Jut 4 J .J U J ^j_iJU ^jJI Cj \ -'n^iil J 

^11 LMitU SjJLSJI 2U>UJI iD^i^ c^L^ <j! a^jLuaJll uL^^^ 

5 .^jj ^ ^ 4„l^?j ( (Hela) }L_u*> L>LJw ^jub 4JM m.H 

. ^ ^ o ^ j j <v_Jillj c^jLo ^ I jj-^-u (^j-Aj i^^-u^V LLujJ-a l^o ml 

* L^jI j m i n I ^-lJo ^^^k. ^ cftt (i "t j (S J-** ' 4,A<^t_a CjLLlC jjJtJ Cj La 1^ j~i ^ L^jj 

(^yi^. ^jVl L^jjjj - 1 ■ v> a !l cj^JaLi-u JLiioVl J I mi ^jlLd <:! mi *^ ^i_ufc 

5jJL>- (.j-Aj • 1 ^ Min t LLjjjJ-A i \ mi v (jr^ 1 ^^H 0 4jLft-*^jL» L^t-1 1 (jlln > 



4*. 

****** *■ 
j^J-LuJ ( JULJ SjJL>. ^LjJfc Lj^VLj>. Jj^U (jjj <(J<1 t.tl QJi 4—tJLQJlj jj^-LjOJ I j "II 

<jU» >uJI CjVjUl*<3 :4jwjJtJ_jJl ^1 j^V JUU <jLla j-uJI (jl * ->>L>J1 j t— >1 m.H 

oj^e ^jVl <l^j JLc^ <j$L* jl^, : JuljJu cJlj Lo L^SJj 

** 

.l-jLAI! ^ 4jLo)?I JLcl^l j-* Jal j m£)I j^jlII <y3 0^ >^IL> 4ljLal JLclvl 

U^jJ^ jV fj-O j^JI dlJj <jU<v— 'U o^L^ iuij^ oj^ JA\ 

k* 

tjij n t a j-%-> (^7-^- ^O^^ ^ i rTnj . 1 "j j i r uni (j I j^LLa^-uJI ^J^-^ (J^ ^1 ^^ L> ° 
di! j ^ jjj t tj tjj^-L^l nll LLaJ-A ji^ .(jlLaj-i nit J^aLlu ^^Lc jLatjJ J-dL) ^jjL-taJl^ 



j o mi*ij 1 1 Jlj l^-i a j_ujL£ ^jIj-j^ tU^L_J1 j~ 

j' 

* 1 mi (j! Ijuk 3 \ j n\ \ $ \*\ \ ^ t4_>otj3 

I g K mi ^jl m r 3 ijJLwaJl 4JLjj9J <jLaJj9j jjl Ju 



^jIj (jjjuao) 4jLj ^LilsV! JL»*} al o i »1 La 1 iSj? Q3J flfcj f* 4 ^3 *^L*iaj1 ' r 

. ^ \ 4 ♦ U M, 1 j j) < n 1 1 5LjjlI (_ i njH ^3 

U_Ja Ijl^. Laj-L LLluI dJliA (jl VI .^Ij^Vl <- mim n Ci i i i 

<j\ ^jj h «tl u>-^ ( oLii^Uj ^ ^LaLVl tk^V .cjI jJL u^>JI Ijl^j 3I1 m 

< M" V a ^>j_a (JSLcL I <j < nrt t Cj^^jLlJ! LjLl>J cJJUkj ^Uj^ _ j^Ijj 4_joj}tl« 

** 4* ** 

Ui^>^ f^J -IhH^' p < P - '"'^ JJ^' cP! L» Lh£^3 ^i^J ^J^*^ 3 

^1 i n*nVl Ju^ i^lj-ll ^>~j-a ^gj&LJj t<l^j ^j-ujIj-jl!! Jj-a 4-^- j mi "i a 4_^^_>. 

(jjj^-LIwi L*^ ( Ijbt ^MSUI 1 "ij V ^ ^ K tj iSjaj^ i/l'r >'r> CjLj^j ^1 ^j^CjJj^ 

CjVU ^ jjul oL^UiL jruLuail JLiLVl CjVUj . IjbJLui I>^l3 hU r 

. L^jjlaj 4_1jL«JI Bjjt m» Q3j<fa} IjLl>-I ^JiSUj - J-*tjJ (JLalol 

1 o mi t*—» VI ^ j_tju j_« jm>^ U 3^ Cr^i? - J-^^J^ 4_aj5^-J-« ^5 4-3 .V miII 

«•J' c 



\ O (O^ui^ogjS 

. (J JlIa JJ T JiJ '^ LA t — ^ 'J 7* ^ ^jX. iolt1 L_4 ^J_£ jjjl n ->J I aJJb ^JL_%Jjj 

Lj I 0^>iJ! «J^jCLiS)) . 4 1 l^>V i << ^c_jjLj O^-*-* I ' ^ J I 4_*_-o <J-4-5tJ 4j£Jj 'L)"^- 

1 ^ j ^ (j-\j>JI (jj-SLj 4_iL>. (^y^j * 4_1jLo L-Sj^-stj c— >j ^ a j^j jlJI jil JLj>-| JA>- 

iCr JLUL.j .j^VI JSLUI J j i ,V, 

.(^Ul>u! jrO* 4JLv ^) ^Vl J-o j? (cpJijJ - J->Lh" Cr^) 

Cj\j Lbj^ 4_^Li: ^ ^ lfc> C^' ^jj^l cJlj Laj 

>u ^Lll 43lj_j t Jj>-jG 4 lAj^ jJI t^jj->a ^jlj j ^ t t trt 5tJ 1 aJjlC 

^UJI ^iU-i 

^j^j ^ ^y - JJJ I^ .^j^aJL» ^pi^tJlj _ ^j^-l ^-liaj^j 



■(-(-UJ 



La i . £j-\JL>JL > Inj^iJ 4 j Mir Vl ph» a j 4.ur i s*> 2>j jj^ 4 „o-t-Ja a 4jLuxU 

cjVI (> ^Gjj^I! <j>jV! cAJL^Ua ijJIj g-1 ,„| (jJl jjLjUJI aju* col 

<J 1 11 o ,<a i ^ys 4j jJ, 1 4_xj<sV1 CjI m ->]| La I 1 4 o j mi U j-lus < n a 

.uli j 

4j£jVl £ya JiJjJl ^1 I^Sj^Jo ^j^Jt (j'fclL Jj£ 4<i h.UI o' ^-^3 .4-lUjJI 

CjLo—j (-u-_4 /y 3 J-^H '.'J ^- " — ujJJ .j»jJ| j ^ m uLU Ju_£j Jlic. j»jJ1 

ji^oj^J jr c—iLu-uVl {y* i 1 i niT cL> JL>. I jl 4j1 ^yic . j^ill I JlA j»jLSjJ (j^J^miVl 

Ju^a_3tJ o^ U* 'T^ (J^-Cj La jl JLaA cr^ - (J-u-oLdJ f (jLcjLljLJ Lc^jI 

. j*l UrtTI ^Ljjf Juu l.o j' 3 ! «GMa^j La ■ U j ,Utl t 1 JlAj - J)jl^-4 ^3 4_>Ll 

j-Jh Ua oJ clUUj t f Vl ^ ^LLu^j Lh3-^ erLJj Lry^il 

"n L<a j^i a VI c— il n -w ^pj V c-iVI CjI ij-w (jL^ t j Li-£a_jJw L> jj^oVt 4 f 1 n >Lj j 

4_u1jJlc 4 o j, i"< a ^*m^i i 

i _pJI CjLIj_l->JI JlJjLJeJ (jJ j-a jJI o^ t— il jJL gij A o^>-^ L_lxj JL^J ♦ L^Jua 
^ j^jjLaiJ 4 lj < (^| 1 T ^ t>\ j iTI JJwl J) 4_jJL>JI (jSl i\ t r> j ) jjJaj 



I 4-o ( o! j * . ^> a ^Gj^j lLII i A .4JLl^J,I i _ jr ^ q\, «a 's >■ *"n C < : 4_*_£ jJjj ^jL^ 

^ ^ (IGF2R) 

c^L^ ^j- 4 4jj_»V1 CjI m "s U jj Ju ojj,*t<o <Ldjl i ii o J 3-^.^ I Juv Ij j ^ ^ j "ij 

CjLm -w Laj) <i r. ^ j j "i t j 4_c. jJJ CjI ij 1 1 (jL> 4_j^ i 1 i Tn 

^j^** Ij^-A Jl_>Jl q\ N * a ^Jl_jj^ .j ir 'f T I Ijuk (jji^ 1 ^-^^ "< * 4^v-jJ^jO 

CjI m.-v. ^jl ^CjJLj . 4 j n ('w 4_?e_i_u_} I ^Ijjl -i>>*J ^.j <**iji^ 1 4_«Lfc_uaJl 4jl)L 

.(H 19) ^ 4^u^lj i Yl_3 m^T jl Ljjai Lcj^JUa 

j_ljG I o ^ T 1 1 t a 1 ^ * Mi*i L-dLtul Lul£Laj u' l?* } 'J 

^1 (^-ijj j_ajJl ^ <UljL^ iiiilj J-«-S ^jU" , „\ (jjtjj . 4 t, i ih 1,1 (j^Lu 1 rtiUfl 



.oljJL ^«.oItJI jl.yi.itj ^UVl cr^>Jl 4jjJkil j^J 

J-jJuJI IjLA j j "i V i*^ ifjt n\\ ^l^_>.| 1 j j mi i J^-ljuVI O^z! ^j^LaJI JjJ <jl JUlj 

djliVI oj^j *«Peromyscus maniculatus» ^jjVjjSLuU 

PolionatuS)) ^jo/jJLjj jJjj q < <>jl o jj Jii « (j;^ i. I j >jj 

(j;j-jtj ^jiaj j tsyy jljijVl 4jjL^I dtUVl tjf ((Peromyscus 

l^L^ o^J 3 ^^^ 9^6* >^ o ^L^*^L 

(j^a ^"r ^- mi j t (Jj 1 n 4 j ^ ^>>j 1 (j mi 1 I ^j^jjjVj-lSLuUL 

Oli, ^11 o' cr^ • ^jL.UI 

Lol . Jliij Vila jj^J c-JtUG oLLt^Jl tfjufc .UjjIj^ J^l 

Lini ^1 LgjLfl i^JLULj i 4_J^_4J 4,.),>>jLjL-A 4-J-jj J J t II 4jjjV| 



/ya Vjuj .^JJJ Lcj_j 4_c. j-^ojJJ CjLu->JI ^-u 4jjl_JLa J 't c clli J Jujj Lu 

f V) - * 

4jVL>. J£ (jjiaJj j^ttjJl CjVL>. fj^>t j j 1 11 rVi 4j^laj t JuljJLo 

2u)lx jJ^jJI (jr a ^ 0 ^jj-uj_«jj£L! 4_yaVl 4jr mi (II J-«-?o . fiLuj^c. 4 ^ j "n j-ajU 

Ju^Lb tcLllil 3 1 4_Li1 4_ir < d < 1 1 tfJLA j^_*a_> LoJu-C 4J&L]j i «La I /y° cLuI L$j ! /jj »1 

^La /ya 4_jj| ^1 :<Uua 4_ljT L^jI £>JJiJ *Lo5Lc (Lu jJtj Lr L^ t<. < 1 u" Cl L^j 1 /ya 

u' U^J (jr^ O^JLi (J^i^jJI^ <4j£i1 (jJJ 4_y»t /ya Jj-^J L^jf /ya 

jl JU_«I ij_ajJI o 1 nj ^ i^t i _ T J9 ^pjj filj i n tl J_lj>J! lZjIj nU 

4_>a^L»Jl Lo 4«SjjJaJ J-uaJ ij-joVL ^ ii U "i U ^^r^H^l /ya <— LjJ /ya j \'% ir> 

A ^jj-u^sj^ ^ tfl uni (jjJI ^j-lII /yi iCjl_LL>Jl JjwV 
iCjLu-^J! J j 4 .u i*i c-flLSjJ 4 1j inj ^^yi (^") Cr°* ((t -^>^' )) 4-lrLya ^1 j^jJu LlC J 

4« M 14 v* 

jl— »_) /qj _ 4wOjjVI (j-iM ^ (jr 4_M4j 1 4 mi" (^^A^ — 4 * trt olT j U < J yaLuJ! ^Lul 

Cj1_Ll>JI ♦ 3 JLjjlII /)j^Su ^ o 1 n"» ^^yJl i _ r >aLlll! /ya 4_lILI]| 4_LwjJ,1 (Jf 4 L^_u3j-3 

CjUt j oh (JJLaAj . 5 j U 4_JljJ ajLZj !<jr ^ t4jl <it tl dJLA /ya La ^tj ^Ir 4_Cj-fljJll 

. ^JU^I fr^-ji LiJLufc (j-aJ ^jSJj iliUj jL>oj 4_Sj^Id (jC OjJjLA 



^L-uJlLojI 'j j ^ JL». ^Jj ' j ' "J * Sj^ll^ c— ll j-Lt-o ^ CjLjj JuJI (J LiajLLm I J ^1x11 

.4-Cj-AJlll Cj\ n ->tl IgjJ _ 1 (jlj t mm < rt^jl JL-9 (Jlj^l CjLLl^ 4_u3 (J^SLj j^jJ! 
Jl f m f "i f »1 J J T "i f f 1 1. 1 (j-rt <jl £_d jJI L-fll mH^I JJLJ 4_2j ^^-3 ^LJjlII (jlcl i^LjJLlJ 

* «4jJU_tt>Jl L^L>JI ^1 JlitlL-ulj CjLuJuJI (Jl i,» Ti i nl ^L>o ^ Jl£. 

. ^ ^ u jsi jf ^ aur, „,ti 4jjih<:M,Vl a. T titi sL*ja ^ 

J£ L« ^ 4jlo ttl ^1 ^ LbL^UJ ^ ,n,n^U 4^>JLai ^ Llu^ 

o^Aj^» Sj-iLjo ^jl^3- (^1 j-^^ (UBE3A) i V^^j ^ o < . m 
Llcj ^Li^ ^Ll* Ujjj JPW ^-ulj-^^lj SNRPN 

dJLA J 5j U l *j|j J-Hj V t>°'j L)\ ^ Lr ic 

iJLua—fljVI 4-jjlII jJI cj L_a j ' j_aj^£LJ I ^j_A ^jLuI J ^- tSjjLi cjVLv 



^jtVi i d") V j . 4 (^jj_aU (.'n o a j— a\ 3 jLc i I Jufcj tOLu-ul! oL^oVl 

|jU>.|j (-JjjLSfcJ 4_J I ^j-A j) ^ ><J i . Lu I j mi r uiiJ j J * nj 

4." < ii {ja 4-uajJa 4_j_3 ^yjl^-oi «J I u_ajL^Jl I jubj . ^j-iVl JUvl ^1 (jry>Jl jl * j*-L*Vl 

j-Aj * I 1 o ^ a jJlxj V 4jLfl i iV^^j ^j^>- 4 U> mi SjJoj jJajj LaJUC 

jlj_c djiAj i(E3 ubiquitin ligase) «JV J^LiJI J^l jJI» LLuj^ ^Ub 

4jJ-L^ «tu_*__a L>LJw Ji.b (j^aLc. < lnj .. .j ^ jljj jjJ L^J L ^tlll 

jJi^Vl Lcl .LLt^JI ^L^L jLLb jLjl^ U I n ^ ^La o? 



r*) 

4_j_L ^" 3 i_uljj ^ j r (j-A cdJj l_3^_ju (jJ (jl—^ (jjj * I ^ifl I J "wlj 4 lu 

ku1^_1L1 jl < r\ a f.(jjuu£ L*4_i_S <jl {^Aij .3jL>-tj 4iina I i 

£-0 4_j| « 4_1L>JI d JlA tjr 3 ^JLlI! ^Jj j (Jjj-^ 4Lu3 La. La I *(yuj£jj& (J*~* 

^ J * J ^ * * O- 4 [>d ^1 <al*H a_Luo LoJllcj . ^ jLc J-£r& Cr" '^h 3 

(jLj| L^jIjJ (jl£L>J ^ '^JJ.* O' 4 ^ * ^ (^l) (j-A p"l i m 4 4 t iri Ci £_-C 

icilJj £-a ^Lu .dJjl m.TI ^Lul 4_l3 ^uJJ 4 j im'kJI O La j. UU 4_j_^ ^JLaj ^jJI 

j \ *"&\ L_c j—j—u* jJu^l L^JlSLlj tTcJLl I j > 1 n't SjjU 4-jjjVI L^LiJI ^j^j 

^ p^ jJll ^ J-t-^JL) Lajj_^Js> jlSwA ^ L^LiJI dJUk ^jl (^I^. .oM-jua-JiJI 

^jj9 Uj^W cJlJJj (^IsLjJLl dJLAj * lJ?J '^1 jtl (J-aAJI aLo) 4 ^ t» * t Ia SJ^aJLJIj <;LUjJ| (^^LlJ 

^jjj ,oVUi^Vl <yB ^Slstl]! ^ 4jjj m. a limbic system «^UJI jL^JI» 

^4j^jI <cjj 4J j ' ^LUjJI L<i in ^Vl 4 /^0 ujjLfiVI jja jijLtlJI 3j mi n 1 1 

1 Luuuls '"'Ijj oj^tl Jljv^j JL3j . S^jLuILo CjLuL^ Lj^>L>. 4_t^ i U l"i V) jJI (jjKJI jj.lt *\ 4jIji^JI <«Xc. jjifl 



4_l1us3 (jl cj 1 m -w Jjlo V j ■>> ^ 4_x>Jtl 3j-tfu-iJ! (jLs <^VI oLLp» a < (j I 

^ 1 -r "m (jJtJJ LlIj-^ Lc-J-S (j-LC-Lou (JJ^J L*J>^ i(jl^-ldflJI JlLo L£ Ijlj .t-jVl Cjl 'm ^ 

OJ^ cr^ 1 D' ^li -J^ 1 ^1 dJ^LJl 

. 4_t_uk j CjL^o I Lgj| I Jlc 1 oj 3 4 jt j iU LiJ^jI (jj^j (^/U>JI ^jjd 4JLjl£ 4 ^ i u \ 1 ^ ^ S~ 
LhJJlC ^Jl 3_i£Jli] La*:|jJ>. j^^uJ ^jl J inrtjj ' JpV -j!u£. ^LlJ ^ J in (JT ^£ 

^Juoj 4j^1aj 4j I jljjl djj 4 <i (»1 Lu L L LljkjJ^_u ^JLc udLu4> ^jl VI i(jpLJL>J! 

- <JJ&! iSh ^3^y3J^ Cy> o^I i- 4 ^ J>* - -^^^ 

3lj^al (2AjL*j jc^j-u (jJl£. *(jJLiJ (JT 5 (J-ilaJI 4_%_i^3 , V ^ t a d J^-^JJ JJ)^ ' " 
I Ju>-lj ^> n j j ^ ^1 i n't T I Lol i Ju>-1 ^ (jji^l ^-<jij_aj^£ Jl! JL>.^JI ^ . 4l£ 4jLj_c. 

^ t-flM^I J^l VI Lfcija V I * I jlJLI ^ tcr ;-uj ^-u 4_4jM^-* 



ljL£ ^(^Vl (j-u£J ^j^j^aji^ r rt n n L^^' l£>^ O^l (\9 J - U >^3>^ 

lili 

-f 

4lj_-LJ/1 ^jjG jJLl J j I f J l*Lj J^ojj U "T* 'l < f l" V i (_fJJ J (jJjJU (J l J j C ^yC 

j_^c_J ^lf, (j^>J1 I JUfc ^jlj t4_j^j 2 1 4 "r ffijll l j t j ilo JjLlLjV i(jju^j 

^^.nrtn ^jjM JULV! o-^ Lili j ^ 

(>v) 

(J I 4 J n 

JLvlj L^>- lt^- J ' ' O^J^i L^l-'^ 4jLs t^ljJLjj i 1 ^jja r Iri rt^ IjLvIj (Jju^| 



*J j» ' ""N 6^ ^L^l cr^ cr-^' CA^' 0.3^3 f ^ J^^Ll- 5 fj-*^ 

Jljv^j 4j| ^j-a £>£uj i(j-u>JI I Jufe ^ i tj ^cJ icuLlSLll Ijuk 4jLj_£ 

t<\-r t>y a Jjl^J 4jL^j j-Jj UIju jus Lol 4_^LHi 4JVjJ! jZJj 

(^bUl u>-HI JI>U (Gendre) 4_^1 m,;-»J1 3i>-aJI J>^ jjjy JIo L^^j 

,gjJaiJ| jjj jl^ib J-JaJl * f J— ^ o' J->Lll' U* * « ' J J <£^lxi] jjJ 

4_j_a J L&^_<i_C ^j^a 3ju>JjJ1 ^J_o j^JlJI iJ7 Hlj\ C(fl m<.",^I ^^_) Cjlj . 

<- n<f L»! cm< Ujlu ciU t JULf 4j>*J ^ ^Ij'm.M^JI ^ juJj JaL 

l^n jrt mi ^JuM ^j^a 4jr i a CjL>.j_l^d <"inlUl LfcJUCJ t J inrlll IjUfc 
tjJj j " ^ (iLl J-La C i f , oljlj^jw 4_j j^oj LoJlLc j^ojlJI 4 t) \]r*i 

I a LiLJjll <_),taJ L>J I (_uil tjLj <jLaJ^M <—<-* uaJI ^j-a <jt J y-\ i C 

t jLi_j_ L- aJLa . t_yjl fil" II LiJj I mi 11 4_jI Ju (J^ I JLua 4 1" Te-^a Cj Lq L<ClA 1 7t i n \ ^JtJ 
CjLJI Lol .JLusVlj 4-^Vl 3 c-.LL^UL LaUO^I ,4,,,,^ jJ^I 

iii i n 1 1 I (j j n (j^lII LbJL>-^ Ci mi j T 4^ mi'mTI (j ] (J^JLl) ciU J 4_c. 1 j f r> 

i Lfljj > n 4_Loj^_45 ^jlj (4JLol^ 4_3^j>»j tiJLlA tjLa * JL^ ^ 

^jjj t^i t U tj^-aJ 1 djl j *m**i i u lLuj^I . i T 1 «.alauJI jjuj_a Lfclj^l Ju3 

^cJLc ^-Cj ^ ^VV ^Lc . 4jl mi 3l^ol (jr JJ < " ( <1 \ ^<U ijj-ajl^-C JU (_ < t.l^J 

4^JL 5Lb3 o' ^pL^^ ^ 

. I mi 't U LcTo» l 4ujL_uJ_>JI 



jrj^ j-3 Jjwj <jVI L^f I j^j tol**- tP 3 o>^^>^->^-' " o^j-oLo 

Lbljj 4 rttl ^jil ljL>> ^ Ah ^> 4_jLA-a_3 CxjL£j .BIj^Lj I JM * m L>-ljj 

4^wlj! (^jJl i<±JjLx L*j tfljJlj <?j-p-f nir 4ju1jJI jAj VjuJulCJ .L-a^lj 

3 C>dJ 4 .(.u— <a L>J I ^j-i-" (jr^ ^jj-JJ 4 JJ-H <J 1 j Ij *(Jjwj-j£ 4j1_j_>- 

4—ljI du^JI 5L-*!oj ^ Ir ^LjJj ^j— a! L) j i "i r I . LgJl nUl u < nj 

IjUb L»j1 J j—i-Ca-\ (j I ^— t_>iJ 1 ^cJLc (j- 4 0"*-^!^-^ t-^LjLA^ , 4_L)1 cuJL>Jl 

(jVI tiJLufej . 4jjjl^£ 4-jj1 i o (-w 4_» J ' ^ ^ j*-^l$ * (jTj ^ J ' ^ ' ^ 4_j_3 c_d^JL>.VI 
4_LajjjJLl ijJjjl m 1 1 **^>-jl CjI m -w j 4_c. jJU CjLLlj>JI (j->«J f J) m >wtl (j-a (jlAl^J 
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J_Lu3 ^jL) (^yJUS ^1 g^J U"l 4 (I J M< ij_4jJ1 i^JUH JJ..H Mil! 

SjlHI iL^Oill (jj.fC-mi'e ljL^LII Ijuk 

Jlju IjLa (jSUj f jU-uljSjIjJ9 j^?" 0 ! cr^ 

OJ&i Lr^- L)' UH» cK^ o' 

(_ JLU JiLo 1 1 ^ mi <i i ^^j-A 4 niV"t 1 o j ^ ^SL^JI * * ***« 

) i_2e_j V 4 *i— 2 > , . "i a l*-*J1 v t 'V i V* i/ ^ t n 



U£ Lu, 

£_IL*_<a j3j,j„t».£ M">JlJa i Lul j 4w*Luu LcJ I JuJlou jJLstjj Lul VI 

i>* 3jL_Lfl-« CjLi^Ll^ U ^IV" M l J CjLljijl^ll 

1 d" o (j a * J-^ ^ J-^ 4JLt^Li j ^' t j j (j t I , 1 j fii l 

CjLo^JjlI I oJLA J < (jlj tjljJ J? j^laj ^JLaJI l_) Laj}Utl ^3^1 V*l r n I 
1 aJir j^oVL Ljj i ~r") c-jl mr.b ^oJ_lj>JI Lj Jl^j .jt-U ^^-A 4 n^ULl <? JLA _ lIJjJ-l^ 
♦ JLSjJll 4_**j3 Lu Jul jjSjJJ JjloJI jJLl LiJ j^JJ^ i4_LxL_L/ LuJul (j^SLj 
<2JjjJlII ^ ii^ r J-&J t (j (irtill ^ci^j 4 j j mtll ^>LJI (jjLLaj ^£ ^cLuJI £jjuflj^3 ^Isj 

U' 

LjJj" imJ V J . 3j_j-_>JI 4jjuu LfJj 1 mi * a "iTI Lal il—uljj JJUe-Iu Ldjluj S^jjJLlLfl 
q\ (jjuliJI ^ j^i^jluJl 4-j^jJUo Jjj tluL£ La IjLA jt i Jj_LaJI ^ VI (jLuVI 

LdLtA (jjSLj IjU ^^Jj *c>d^ u>-^ dy 3 ck>^ < ^-^j *L£il 4_> ij-^Jj I < 1 1 ^1 
Jjl>JI Lo iii (5^jj-c 4jlLII IjU S4j^jjx. ^j^>. I ^Luilj \ $ <t 1 «Yi ^LlJu! 

aLc (JT J3 VI <i <a t ^ r" ^ Ju9j i £jr u3ULI (jj^iJI 1£Lj^— al ( _ T S& I t Lj^iaJ lj 1 a 

Liij j ^ ^ j? VI 1 d t p t 5;-< fl 2 , A ,„la 5 r l ^ ^ , 'g ^^^U )A\\ 

45^Lc l^J 4jL>.Ljt_c (j I Ijjj-S JLo^ mi 1 1 1 (jjJlll c— il j 'n t Lu jjwlj! (^2, j^^lxxS^\ 

4jLlx -ij^Jl ^ n ^ *\ 4 g. Ij Mil lIILlA q\ (J? S t v < j ( nTI ^1 J-t-a-J ^>jjjJ^j JjusL) 
j^al ^ jlt "Jl qIj ^jLuj jLdlLcl LiJ Lob . S^j^Jl£' I i mi a 4^jaj-ju4 L)^ O" 4 Vjb 

3^jjJl1I L^-Llj ^»1 \ rTi a j^al ^jlt'JI (j I im£j_>.VLj . < n j^al 3^JjjlJI I <t 1 i , y t y 

aLOj (jl (jjl 4^. U. ^ LI>! j m. 1 II cjLoMc jji 4jpa t(jr JLULij .^Iju j^oI 
*L£jJI ^Oj-^M 1 j^' .cjUj j ^Jl ju^ I j t j j U ^Lu ^1 j>^Vl ^I>>1 



' A n a ^1^1 ^-L.lt-lJ I lj_A_Ua>j La ^jl—Cj—L-uj tCjljJlJl Ijuk f U i^VI 

, djLjlj_L>JI LaJ tt n 1^ "i ni jj-^Vl 3^j^JL1Lj (jjj^uu j mi j TLa ^ j* ^ 1 

I 4 4j^J^X. 4. flJ^Joj 1 I M C Lj (_3j-LajJ ^_J_jU3JJ ^ ui q >J (_Jl^JJ J-JLJtJ (jJttJ& 

^jIjjlII L4J I i a t U Jl3 4_l3Lud1 JJ^V ■ t» * *« ^nlt" H J <i t **< i n > Lfljjj . 4jvL>.jJI (Jjlgj 
* (jj ' ""'N J lIJ j i j II J-al t**illj CjIjI j < n!) SjLjJsj t3c. lj-a-11 (J-ILc jj-a! : 4_ul J_LJ>JI 

. (( La^jj^u 4 j t j j U T I 4jIjjJI J ui <i" iJT lil 
4 *i 1 ) m rt il jjJaj LijUs if-{j+* ^Jjlj ^-1^. Lu_u__ojI 1 a, 1 1 f 

^ < 11 rtj ^LuJI ,jp3 t(JT JLjJL>j . 4 K ui <\\\ (^jjjx. ^ \ i n' t n a (J_>J sLalSLa ^ JLoj 4-ul V" J 
Ijuk (jLj3 ( ) X ^^umj^a^j-£ q£l J 10 <i Tl 0_>.jJo Lo-£ . Sjj^JilJ I j tmjJLj (JL>JLl 

4x.jj~<5 J^ul L<t,lj.fl La Lu 1 j ■ A * 4_ijj_LajL) (j>j£j 

0JI 

Lt^ (jj-J-^VI j1j_sVl ^^JL jJ LjJa£ 4-jl <H ^ ^ i i n j ( d 4jLjSL!Ij 3*ljJi]l ^Jju (JjJ 
^ r o! ^ j^l^Jlj .^yi^J Lu Jj>L J^jJ LljL^I oIj^j^c. j-i^j 

Lkjjrt uil j 4*i j j II ( j-4 Si V j ri 1 1 CjLjjIaJII ( j^a^L3r" < 4 jl <ir ^^^A ^ t j jUTI c-ili&ILtVl 
4j1 ^j-Lc (JIj ui j H ^jJu_>JI ^1 jh'n ^jl La 't t ^jU" nn LuLj9 tclil lj ^11 L;r S 

.^IjuJLl ^JjulII ^ ^Lc OrJJ^L 4jujI 

>3AjU:tl 4JJJI .4jjI^ fr LuiVl Jjljw LljJL j-^bjj I j^- aJLuk VI 

^ " ' ^jUdlj QjJo*- (J^SLj uu 4 4>j^__o L^-lSJj 4-JJ— 3 2^J^_C LtJjJ <±<-LJ>. 

#. (jr jjiJI t) 4-jL) 4-^Ll^j ^jl 1 'm \c. r n t j3^_u-aSLll L^j ^ o i ii i 4 o K \ < i n n La J. 1. 1. 3 

4^jh;^ 3 j^Uil JJ^I >^ O' ^ (^'j^^ 1 2L5LJLII 4-iUl juk ^jUII 

^ tl V t 3j jL_fl i La i > i i m i j .^xLSJL 4 t c^t <i < **< < <n! i4^-^ail 4_jjv^Lo 

jj^Vl ^ i i nj t jU-jJl tfUol Li^jjJJ U Jr^i Ur^iJ^h <jr*^>^ 

. ^.UrJI (J5L>- t j-« 4^>> jJLl L^ILud^j ajj\jua J_jj>. jjjUTI Jluu ^jl 4j^-pJI 



^1 (Jj-uojJJ j-^-VI £A I o J "w I j_l3L-J1 ^VjLpJ i^jl jlJ^J L<j[^ t^jJjl in'i a 1 mi j! 
4-Jjj^Lo cJufajSL^ t 4j1 jL-ti»^j jj-jjJij j-j r. ijji 4j1 j LjJL^Jal * . . 't I ^j^j>J| 

aJUfc (jj-Lc- VJ-^ 1 «a^ j . 4_aJlL>J, I jjjfejjl ^Ijj I Jjj ^j-ll ^-<u>> 4_2jj-Laj (3 U "n 
l-3^ju 1 di \ ir 4j£L!j t4_i ^j^oJIj ^"i ^- ^-ll 4 j < rutL £.i—a£ j-J-C (jj^f 

1" j"< a _ < JjoJoJI 4 j ut r j~&yS 4_i 1 t^iU mi T I CjI j jjJbjJI ^4 J^al titi Luaj! 
j_3-l.il <:L>.jJ (^j-Lc- LuljU LjIj) j "w j^jl^Su £j\ i t* '^>JJ *J taJt -^^ im^ 4_ILjv 

(jL£ t4_3rj 5^-3 ^ 1 t "n t t,l Cj Lj I j_l>J 1 j ^jIjJkJI ^ JLrr" i n") 4^ t u_u_JI 

j! ^JJ 4^Lv ^ (ju^J 6^-^ 



lJlS^jj ^J) nh 'H .t I ( t <Tr m JjLb 1 4_oj <"n -v. ^lc t LU Jj^Ll <"irt) 1 jl La I t ^ J- Ju-L>J I 

(JL>. m^I (^^1^- iJjuaLfljJI l-jI i o v ^_Lu Ijul 4 i i"uj V Ijuk j (j^lc Ojju» 

jjtJI j>Li n^t Jju*j <jf Lisjl t^Uil t>°i . Sensitisation ^nnn^r'll ^ o ..<■." Sj^Ua 

LoJlIc 4-jQJ) nijA- l-4Jfc.i,M. jS inti c_3^1bLj e_J^L^ JlLo *«(jj^J ' (jr J^j-tu (J*3 Jj» 

4-jaJU-^J ^ ^ * A 4 j? j ^jJl 4_j_al!l 0 jufe Ci-)L£ 1 jl ljL>. 4 ^ J °> j ^Lg 4 'i rt ) ^ ^ a ^ 

nn Vlf ^j-j-u L^ic m i n Lfc Jjv a <J A j U 1 1 1 /jL^ ti *|jji JUuj : 4_ajLj^£ 

*4.jur «n j j-st-jJI Jj^l i (Jt^ t ^jrtCi V 4_ijL_ulaJI Jlj^-^M 4 "t A <TI eJJb (j I 
JIa l<j < mi 't p 1 Vill gj ^j! SjjJill I4I >=tJI tj^Lji^ CjLjI j) j^» *(£^>-l Cj I o K )A 
J^jlIcuJ V L^jLs lLDj j-oa . lLsuIjjJLjj *p"J ' "'Nj O^jllILi pjUl lj mm 11 jl c-j^lSLIl 
t4 j <U iTl 3j n tll CjJUssj L4J JUtJ ^ jJI ^ j U " II j ^ llLJb JjUiHI Jjjj^ 1 1 ^ V 4 

(IH^I ^ Cr^ Cr^^ 1 

4jjJ jL^ JL3^ ijjulji dLjl ^jfc c_j;LfclJI dJUk 1 1 J5 < nSj ^ jJI J^-jJI 

^1 4 jr.iL-^Vl 4_JVI Jlj^j jl^ , 1 n> . J^j i,i<tl olji jj ^ ^L-jl jJ^T 

J ^ "< ' " t 4 j 1 i ^t ^T i LjM-JkJI ^ ^ -jjtSLIl ^ ^'jSjll ^ 1 i^t tt l jl d 7 * U o>£y 

Jju (JLlajI lL^oj j^j-A utbli.N a Qja tjj&Li 1 o ^ i 1 (j < a <J£ ^> >r 4_uj^SLJI CjI jLojV 1 

^jJI jj ; ^ n \~i tl ^ t n -vJI ^jj) j tll Jo-^djj (^jJl < f lj mi U (jL^ i<--jIiL^ 

! 1 i r 4jL_S tLiJJli ^ t ^ «t n t i^>l L^o o— 3t-> ^^.Lc j i n j ^-*I*__j_^>J I dJj^seJ 

j? 

4jl *J^-^jj JjuL^ ci^-J La^ jl-i^ } '"'^ ' 4 i < <i 1 1 iii^JI ( j-u_txt-5CJ 



jJI 

.^(AmpJt^UJI 



'V t 

i T' ( trt itu i * J 

i J 4<l(n I I j 1 mi fl " rtj I 

t j JjMisJ {ya JjUj (^Jlll j^o^M 

f- 

^jjsj Jjulj 4jt_3 I Jl^jj tCjl 'i i y J j, t mi" (jr 3 Ju>-Lj t4 Lij mi o , t rr ^-uj^j ^jl 

i^j—uu CjIm "w ^ g i,n" A 4_jJj I CjLLlj>J Ij »ti.Lt mi t, I 4 . a j l^JJ ^J'v m) ^.i-<j-i<-> 
<ya cJio ^ y , u nUTI * t SbLy.JLn.l ^^Ui ^1 j^j ^1 (CRE) 
JL^I ^ < K t j idj-LLa 4jI^) Jjju (jV (^jLlll £_3JsL^u jii^l (Jj.i^aLaj 

4 i u c 

CjIj mi ^Intl ^jLj t mi «pjit "tl CjIj^LL»)) Jya 4_L_aL_o Sj-SLLj Jjl OjLSj 
^jSLgTn Cr~^^ CjIj mi^iII (JLuul ^uj tl^oU"n 4 Inj 1 <i) f^L> ui^U C < t b^il i_jLo 

4jIj5 wL^JjJ m^>>1 LlA ^.0.1 iij j .«4 <i^t1mi1I)) j « 4_L>t^jJI »> a t«4"i nUI))j t((4j miIJJI))^ 



JJLs&jo Uai. 4jjLst-iS ^yi^ t j Jl>.L3 ij^t-iJI q^Luu£ ^yi^ SjuaJ! Jjulf* 

«(Jlajuj» iJ7 lA\ CjI M^tl (j t iJjblSj j^^Jjj Juu-ul Lo_» tTt-iJajij .jJaLiaJl t_jLjJI I JLA 

V L^iSJj i^l t "n (j 1 I ^X <n 4_iljj udJ ju JSLti_A (c-u^) jrGj^_ij ^^LJkJI cr^>JI 

j^jJJ^j LuijIj . LgJj^l j qjQ (jj/jjJI ^ .".^"m La ^jlcj ( n*^ _ 4*i,gl*j La ^SjLO <j| ^jtVmU 
JL>-Ij jjj/jJ Jlaj 4_!LmjjJI (jj-dJLu Lgjt ^ljv I JL>- Lftj^_i-u ^Jjljj 4jLj j ^j^a 4J^Lj-u Ll^j_u 
qa L_sLitj jjl ^.It-Tu ^ljv ^ ni r ^1 ^jJ>~^\ jJI Cj 1 j mi "w ^LTl->lj 1 om 

t L_uj4>J Ualj-Sl ajx_ju1I ijr 2 J&jJu aA^jLj (j' Lh 0 ' ur&3 • 4_j_3 1 

CJjLx 4j i a J <r 4_jlL>Lxxj OjL^ ^fio mi H q\ AJLjJlj>J 4 o q jJLu JLjO 

^Ljlj) , I (j 1 11 <i ni ^ U < m" ^*LjV1 4^wljjJI (j I i AJ.fcj ^j-^f j-jJs (4^>-ljJ 

.^jlj 1 (i iTij j^JuJI 4-*5l5tJ (jl tL^jJl ( 1 \ tn"n . 4_ili: ^yi» l^jj^j ^^^jJI jl y mi VI 

CjIj^ JL£| (jylil - uJjjj (jjl-i t )t> <ii - 4J^)(j 1 d \ «^Jul» (jjjjl 4 n\n-*. <jr lLfc Ju La l^_uSj 

^JjljJI CjLa^-ijKj a a ir\\\ ^3 jjJ 4j ^JHjLH O' Cr^J^ Jl^Jjljlj 

^jL^ t^LjJLj .(Jijjvl CjLju_>. (J^Lt Ml") jj lUt I^IJ (j^- O-* ^J- 1 iSj^l jJlj 

' ^ * La J r r Lu I jj-LaJ Lt^ * ^tH^JJ 1" ~* 1 a t ^J^ ^lc ^JjljJI < fc f j 4 

LuSUj iCjLL^>Ji ^LjjlLs ^j^a L-ij^j ^ < 11 iLjjj^C ti.LL 11 1 (j I ^j-a V Ju p U" 1 t 



(«(JLlIjjj jLlxx» l<j V a ^>42eJ ^jL> L(j9j_a L^jj^lj ^jl^-LUI jJLLi ^jl 

<-dJj J-jLoja * 3 j "< <i T ^ ^1 J o r cJi_£jj _ l-a-jj—^ ^ J >^ (j J—* 

1 U un i- ( O^ 3 ^ <jj *^ L* (Jj>^>*j 1 a, t Ir ^cuJLaj 3jJL9 <— )1 j (jlj^LoJI 7r i < 

4_cu <L) <_£j u< „„.Jl LuJj^ LA-^ . c_u^_^ CjI < j >■ k 1 j mi j U fj-3t-> 

^lc 4—xj>- i * ^ ^J-^J-^JL/^ cr^ 1 ^j-*-^ j ^ CREBBP <_j <_j c— 

t alpha-integrin _ LiJl ^ y^l jUl» Li^jl ) \^±juj±a$)£ 

JLlC I jlj U>/itl ^J^Lj/ ^jliua L^iSLjjj 4_iL)jJl C- iljp i j^iLtJI 

^ n jj" i ^ ^ ^jLjJiJj ^ I .->J I c_j ^ I j ^jk ^jl jJujj ♦ 4_jjLj^£L11 4_ajU-saJlj 4-stjl^Jl 

iSj-^ljJI j! ^1 t-"JI ^^1^. SjjLaJl j^-j f. SjJaUaJI t_jLjlJ! Cj\j in-w i j y 

jjcjj) I j t j ^cAj) « ^jVjJ3)) ^j) a r n I j^LlaJl L_)L»jJI {y* k n I" V a ^jij <-d_Jj ^j^a I^_>.jj>.^ 

dJuJLuj 4jj)t < o (j^Iju L^jI ijr $ <(4ZLoiII»j o 4_uj^J1 «4JLAjLII» 4jL}jJI 4_i m"i jjV^jl 



\1 (Q$juy>$jS 

LljLj LIluj |<*g-^ iSj£1jJl J^UJU Lwu\_V ^1 B^AS" O I J-JJ G <d ^ \j*Jj-uJjOJ^ 

<Li_3 i^j>iJ^i^ *4-l-4^Ls ^J^f^J3 (J_/i_>* 4_l3 ' *^ (jJJlH i )L)jJl ^y^ju I^Jl>-1 

4 4j,mTI ^ > J-J i i"n J — i£. V| «jjV^D (J^ulj V < ** n t ) 4jIjju ^ujVI Ijj&IojJ 
JJLJ La I . ^i.Cu £)1 <_>LjJI ^^ r ""* ^ ^ £j(jL_>Jt CjLjvjJ ijr^J **^-fjl> > ^ 

lILIj jjljj . I 1 SL^a j j ia) i_)L)jJl ^jla <cjLcL_u <1jM^j <L;1j*>J1 4-oj.mll 

4jjJiS 4_ulj i^-iL) jJl JuLoj idJljJI 4ji^Ijl>JI 4ja, itrt]\ (jjp AMjj jj tBjjJUua CjLlLjjJ 
4^>j) i f.^t) 4 k-rlli „ Lir. ffjjV^Ja» 4>j>*L>. jjLjb (jl 1 JJb ^ItJj .pljLUl Lj lfi 

^u-^j 4_>J, 4^-0-^-1^1 4£uuuJl JJjlj 4jLj3 ( luj^ui IjJLvl ^Ijuj LcJlk^ , CjIjj j i^nJI 
<JLul£ L^j! jl ^{JjLfl ^jp« CJ^LudJ i^l Jc^^j ^jSLj ^aJ lLujw 3jLjJL_X O^Ludj ^l.^J 

/.L 4 

(i^J^O 'U^ 3 > I ■ ^ L>* Jj^J cr*^ (^^J ^-^1 ^JJ^3 ^^y^- J^^ 1 £jJ : L?HJ (*) 



jjJa ^ . nj (jr^^Jl t !^>.l jl^Ij (jJtJI Ql ^1 ^Luoj^VI 4.gKJI ihippocampus 

C»ljJb 

jjj_jjua_«JI « jljj £JL3» c-AA-uaJI (j-^J *(Jj>^' ^ J ' u '^* CjLj^jl-uo-C Cj^L>. JUa Llc j*.<u»o 
• f- .... , ■* 

t^L^I _»Lkjl9 ^jJJI (ja j -v I j aJoL-ojj (U n a ^j^SLj Ijla jjSjj 'Ut!?,' *^ *^ 

^c-u V 4j| VI t 1^ < n ni 4jjoj-^J1 4 jL>JL I h il^a J^ZbtJ Lc_lB ^jjj jJtJ (jLua>. 
^jJLI ij^c Jjt Jjlo I JUbj . Lflj 1 U" d i LjJ_4 j 4jV Ifl 4_du^JoJL) «4j_jju2ji) 

i^-juai, Sj^l j L^jI ^jjl^ 4^_j_>a I 4 j j^JI ibjJut (Uj o< tlj^S^ Ijtj . Jj^LJI 

I rtlU a Ijil ,<>V 1 V <t " 1 1 ijjfcJI ^Lu JLa 4J1a i( Jj>LJI ^Jdl J^xilll 

J» 

3jUJU>. j jjliJ 4—lI^/I 4JLo ujj-dJLj ^ m ^Jl J-t-AJ Lc Lol . 3 JljJl_>J1 

(^>-^ai I ) . LxjlJ ( _ r 3 (jjj-tlj 4_u^j»J1 juojo f IjJtt-o ( _ jr 3 Jl». S 4j>»1j ^ + j 



4Jt_a t j_« 4_3tjjui cAjjt JLflj i. |» .-A 4 <\ m\ ( j^a ^jVl t_3e^>JL) 4->_^U11 O Lu J) V I ( _ y 5 
J_<uu * I «O 4j1j l_9jju3 LxaT .<L>.1j.} tlj.lL>- jjj £^-us CjL^j ^JlI 

1 JLd£ t <jV1 Jl^ L^J ^ ^laI^JI J£ 
CjI ^Jl (J-juaJ lLl^j cr^*" ^oLq-» ^— se-juolj '^V 1 o ^ " I j <i U {jja CjI J_>. t j^Ju 

I oUlj jjt jl ^jj 4jLjjj La ^ 4_>.j ^jl « j U"/ i ,,jV 1 n ^ a . ^Jj^io ^ Jll 

ij\ ^j^" ■ "j V 4j1 J_>o 5JL>J| fjyJbj) - I . (j 4,1 . 1 o jnj^-Ia 

. L$Ls (J;^3ej Lx» 4i*j>J ^LtiJI cjL>}LcVI j/V ^j3<nMb 



LLUJ 



jjtj ^^k. SjuJl^ 4^_a (cLlLj (jl 4j15LoL ^ jJl 4JL^. ^Jt 4_LiLl]l 4JLkJ| 

I JlAj _ 1 t t JlS 4j! jJ^Ju 1 njV 4j£J j 1 1^ j '» 4jj1 ^ <n ■ ^ ^ * LaLcj JLljv 

oLj^JlJI ^ < h\~ Vj La ^ J<m. n 4—ul^wVI oLj^JlJI ^jl Jju 

4JLI3 4jj t i <J?j->* ' 1 j L^oj 4jL&JIj I ^ i < m'i'CIj i4_ojj jJLI ^1 c_»La jJI 

(V)" * 

l_Lj3cjj JU 1 j <i j 1 >>j (j I ^ lr uji tnrSfl »i olr LiJJli ci^j . L_uj_>. . I .<j ^j-o-aJb 

^jlII (jl£JLl j-A I Tv 3 '"t ,perirhinal cortex A.\ * ttM J^_^- La Sj^jJLl! j-a jl^Ij 

jl 4 u <*i 1 H j I 4 j t p 1 n tl ^1 4j^ i^>Tl JjJoLill 4 j r n^ll oLajJ-tJll 4_J1 J-tJJjJ 



.dj^jG t*T< t dj La->lj La j<^> mi jJLj-Ij ^c-Bj < *• < i T I ^1 4_>*L*. j jr. ^£ 

*(jLUI <-^l mi n LfcjLj ^jJLu 



1 jlj . J.t.ll 4j-iL»4 4JT (^ujj jLuVl 4JT jjfc i(j^L^ 

j j t "n 1 o 'm <4 a It "< ) U Sj^l j "T i^LLfuIl (Jjuljj 1 aj i r. i4_i_9jj OjIj ^^j^JI 
c_ujju!uj JjLs i3jL>Jl SjIj^I (jJl 4 j r illIL Lal « 4 y \ "iU ^jja lI^jI 4x.j i n \ ^^JLt>Jl 

^ ^.l>- t3j_j_>J I 4 n 1 11I V ^jLLt-uJ 4_La^_u! 1 1 <-V a 4 j tll lZjK^i mi T I 

OjJjjJ^j dJjLa jnn j-v (j I VI . CjI m^iIL 4_jajl>J 1 l 4-jSLuLajjjVl 3Ll>JI Cjlj-w 

JjLjuILjlI C i o o <f> 4jl «JLl ^jl (jjej 4 a j n ">JI c-J l1iLLj_j>JI < t r " ^ JLBj . InnTI 
4j| VI ,4_jjJw>JI \ j >^lj)J CjLjJLjcIJI j j^l JLvf jjfc LiUj 4_ljjJa j-ujJ t 5^-x>JLj 
juLUI 4_^>Ll Oj ,CjI_Llj>J| CiljJinJ fi_Lj3l < m^>\ m^m! 1 II jJl! ^jl ^ LlLtl V 



i 

tj-u 3 JuJl_>- Cj^Ludj £jt i^n jjt ^ j 1 1 **< 1 1 (jL£ 1 lil 

J> 

(jjg j-a tK3\ t^jJj L^o lj j "< ^ ^ i^i LfejjLc 
L0LJ3 fj!L-qj£j . 4 j c Lu £.Lu 1 ^3 uo^J! ^jufc 

Lcj_> * L.<jJi mi 7u V] IjlA « "n . 1 t ci 
jrtJtJI O^LJw J^a ^JLl ii u dl"<^ <Jj_j_3t_i 



< M IJ 



1 JL^vj__iJ |*L».jJ1 4 T< ^ ^j-C I jL_i_iu Ll_ti_iiJI 

I JL-LAJ ^jjj 1 I^J I 4 M I T i t Ml ll 1 (J ^ Mitl 

jASt frJLI oljL^ J^yJU 3j£I>JI oUj , „■> ,11 ^iil^J*-»-^^- 

<j!j_XJ>JI J (T- I JU I j J (\\\ \lxJb LlJj-tJ V J l3jLj>- 

^yAAJ o^i-ua OJj-dLy 



\ < n"l « J J. i n» Cjl M *-iJl ( ^ r cl p "W jl ,T- **1 l| 4_xl^-£. 

VjJij-jj^J (jLcol cr^ t^~^ Cr^J L^L^kJI cIi^oj^ ii -*JI 4_ar mil 

^ * ^ * 4>4J ijL^J J. <<T i nJ^SLJLl 4-JajSJI ^1 ULJ JkJ I ^J_>. ^_£j_3fc_J . I rl j^J 

^Vij <4jjui sjjjJI ^ 2uu. < ^o^ LSjts .^u. ^u, <>>tl> jjuJI 

Iri U' t, I 

Jl>. ^1 4 JjLu JUuiJ>JI ^ L>U»Jl (jrU 4^>UJ! o? 4JLi_^Jl_9 i Jj>. Juul ^1 

Sj^^lj IjJIS L»LM^ l^M^Ij .2LliJI ^ J^HI cn_.<3>UJI Jjl^^S 

jl^—oJ l i U i <>ttL) (JjLoj jlj— dJI I Jub (j i ><J > i4JLuj (jj ,j.L«a 1 ' • ^yja <-^j-Joj 
c_ijL^V1 t 'n mi "i *n1 , t n ^ : J mi ^11 ^gj)".Mi a 1 t .a t "n (jLj i 4 i mi pj) jl -a 

((^.jJll) . L^ij3 ^ O^J^ 1 ' f ^JJ^ (jrJj^l 4jILaJ( <_jj^»JI ^ 4-*^a ^^j^o (* j 



CjVlJLi <jl Ju*o t LaUl t LilJa5^ *fUlV1 j j ^ H ^k Jj^jJI ^jjl LjLj-^I ji^jtjju 

T.. ,n.i cjVi ; /mi <gu *Vj 2L5Jjli cjVi ; ^ji 4Jai vj Liijj 

i JL>- (^f ^^C-J * Ifl Mini <jja jUt5V1 Juvtj^ 1 4_ya^jj^_>J ! Ll^LiJI ^ jJteJ <ji 

J£ <y& ijLJtj 4iLs ^LJLj . 4_U5fL J-ljkJ f \ M.rt iVI ^ (JiijJJl SjianJI jLuaj 

i^l mrt iVI fjjS 4_uLj t JU_JJ cJlJ-eaJI jr^JitJ 4_lL>- lLHJjA (J3^ 0' fj^ (J^ lt^ J ' " 1 

Lgj I jJ jUtlLtVI j^^ii- 4jJ_>J1 lL<->J <~r <i ^ (j^l Jj< ittTJl jljj I ( jja 4x.jL 4L-uL_uj 
(J-uL*IijJ1 jljj I ^-ilj j> ^ <! Tu ! J * ^joUoj— u* «Liiiv. ^Jl j ^Jt-Ht-u t Ju V j 1 L^jl cIjJljvj 
tUj-TuiW l!jLLlj>J| l/u ( jja dJLc <±jjJL>J1 j)l J 4 ^1 >J I 4A*Jj (dJu* 

ij[S f Lc ^ i j\±3j h ±J\ ( _ T i£i l-j^^JI tj^S^i JjLIJjj La .n r 



\ ^ ^ rt (jLLa^-i-uJI ^jL) (J^^J 4 j i j 1 M 4_jq5l^J I OjI£j . 4^jI^-juQ Vj 4_i Jul^j 



<<u_»Luoj>)J i ^1 < mi^vU ^paj t"tl udJll * 1 o j mm^-iA ^1 j I I jJL ^j-oj 

i ilTI (j^ljJV 1 (JL$-C «Uji tj^l y i n 11 £j^J>*jG ^j^O 4jjJ1 ^jLLsju-aJ (JJjL>.JLt1 

cLljJ*uIi^a ' ^ j-*^ uli Li-A (j^SLj V JlS^ ♦ ^j-w j-Tim-j f nVl uJsLjV 4-^s_u*lj 4-u.i-d.i ^p^jJLLi 

^ ijln-.tl *U£L>JI .aIjjVI 7u£ ^ cr^LHI jl^>J! 

La jjb (JjVI lIsaJI (jL^ . ^jLloj mi U I r o ^ (jy *3 ^1 di J I 3jLjJu>. Cj\j i s~\ f) 

(j I J^>-J '"'J*** ^jjj nn> T1 (jj-SJl u_il jin i n ^2 Lu j j) j t (j-u-^T f^yjj^ 4 j.uu^l 

LiJj Lo ( '°i **j 3Jud*1j 4-^ " mi o 4_u-j-£3 L^i£ 1 ^ j *<*) ifjM^\ 4 i miIj 

cJ! jula .udJj ^ l^jiJ jSLua oiij ^ Iju jue jlS^ ^Lill ^Ul jUuVI U 
^ o i nj (jL^j — u>>3 ^^oL^- 4_j1 i^ilj 4__>.L>.jdl ^ * \ ^Lc- (jj-^ (j-ujj ^jjJL-Lj 

^ 4jf VI . (jlLw*JI j^yLc JJj Jk>} VI jJUj ^SLj ^<J 4jV udJll ij_i^l j Juj^ 

j\ ujIjIj_u>JI ^jUaj^oj < " )1 i kJ^-uS ^ya 4_LoL^ 4l i hImi <"xi mi"^! qJj ui tll u^dJI <— )Lj iu*i i <> 
(Jjjj l^-u>-1^ , Ijg i mil u>"JJ 4.^^ , (j^j^-loj ^1 JujI t4jjaj^JI * ** tl i "JEjj^ 

uiLa^l udJj >b U U)l£.j-i-uj .4j^_Luaj iiLiij Ijl^J ^>a£. (*/uLo!illj «Lui^uuJI jjfc^ 

(^) _ ^ ^ 

CjLi-u^j j n tl ^1 <^lr Ju>-Ij \ 4_ljojj obujj^-j_3 «4_u«jj ulil (j 'v» 4_3^_jua 

Cjbtjl ^JLl uulLil ) ^0 j*bl (jy^J .(j'n'w O^Lh 4 ^Lbj^juJI ^jl (juj^oT Jjjs (j^j Ju 
I J i 1 M "w. ^SLj «u£Jj-4-u» LT^>- tl)l <— mu^I JLlC t <r b_o I j ^jLLs^-j-uJI 

. 4_JjLc Jj^f ^ ^ j^JI «LLuv (j-ujj 4_o^^_u (j^j^iijs 



I JlSLa <jj i n h l^jl^ VI *5jjLj CjVL>. VI CjjIjIj jLLajjjJI ^jSLj ^^-ti J£ Jya 

^3 1 i j I J^ju CjI n>JLfl t 4_u3j3j-j>J 1 Lj^lSJI Jod* ^lf ^ J J ' ^ A ("r di j.l CjI m^iH (jl 
^-utu>Jl j >>>r (Ji-lj Jjj^jII ^Ij^jM ^p^Jtlj .jj>T j tric J£ (jjl^JI SLp* ^LjI 

* * £ 

_ 4_j__aj^ di i 'm "w \ q ]a jjjSL» jj! (j-£>3-> ( _ 7 IlJl CjI 'm *sJl £jj 4_jI JL-jJI JU-d jcjusj! 
q\ 1 f 'f ^ ur 1 ^- ^>J<J1 i Jl^ 'm 'v LjLj}L>* (J^>oj . 4jL>JI jaj mi! (j7 lI1 CjI m 

JLju La LuLiJV ^jm^j>J| ^j^c $\ n miTI 1 i^Jj) nUTl mj^J r<t>*jJl (J^-^ >- a ^ J 

(J^li^ 4_u5j^JI di <J>J1 J j t mi" JjudI ^-jl) ^jS/ 3^1^ O* 3 ^ cJLlA i Lcjj ^j-lm lj^^-Sj 

j! jjLscj-uJI ^j^v Ju (Jjuo j AUkTI CjLi i mi a /yi ^jjr <,"i~ £jja ^1>- jJj 1 J^dJ! 3Lo» (j-*J 
mi^**i (j I (jr £b L^,"i,n jtn^ CjLlijw u IS^II ^j-i-u^sJ dJTijOJ < n ->JI (jl «(j M<»„,ujtl ^^-^ 

-alU i3 j-a Jc/)i ^ CjI m ^1 1 ^ Juk CulAl^l . 4^a_3^jJ j^l j_4jjJI 

Lsr j^2 .4_l^JI di m y\\ ^piSLiJI ^ OtjlSJI CjI m >JI j . Tumour suppressors genes 

di m >JI <i *i 1 oL 1 t mi") JUC ^LLa^ <»H (.^ ( i 1 <m <-l^oj^JI CjLu_j>J( jjl <j*o* 

. I^ljt mi"i L_dLojj (J-ual ^jj LaJUC jjLLajj-oJI < < n n*i ^xj^1J 

1 ^IU" 1 1 g al < ii .1 J j Lft^oJ £yt 4J.j.„,t„ „a 4 U d > Ju£. 

jjLstJJ j^ylbc-S (^LjJLjJ . j J j w" H j,L>- I t I <1 J I mi LuJjJ L^ljJ I ClTll^l 

j I t mi (jy-AjJ Ct^- I-*- 0 l-^J Oi^f 4 jl^ i^i-^ O' O^ 0 ^ ^ ^ 4lxjJtl ^JlA ^oJl 
^jSLIj t Lul-^j ( J^Tc^a ^_LC ^joI I JlA^ . 4 I J 1> <"i**1 L_flLfljJ JjudI^jj jlj o"i ( uLj 

aJJt i i 1^ ii" (jU ^ ^t~^. a Cj| \\ >J CjI <i jJLusjj i L^LJkJI ^ JljvI ^3 j Lili c]^L_u 



^juj OT^j ^3 (j^>* ' ° j— * JjV t(j^J jljJsI j t * " O 

JLl ^Ij^V cp! ^ J>u^>JI £^ or^ ^3 ^ 

l£>A 1 a (jr^ 1 ^J^N *1>^1 ^1 <J>3-^ Cr^l OLh-^ 

♦ OSlILoJI ^j-LC^-u-uVl <J^L>. I g f T im?TI ^j^a CjI iir (>d JL^Ij (<Lcljj 

(jLAj^j IjLAj iOV^ D^w 4 -t-nj (jjJI ^jrOj^-jJI jjk j i(P53) OT^ 

i O LLa J— 4-oJ I frl ii Ml T jJ^JLst-A ^}A_*_£ ^(jyJ ^jjialll 4 J*S j *M t LJjL>J ^!j^_>.J 

1 Jl-A j 0±J f. Llj I c IjjJl I JL_A j iii jJI ^j^g o-L-C j) Irw a J j I JL_>» L- j 

■m-* 2 4 ( (jl.^.'v- 4,1 kii.i 

4^ LU! ^** ) 4l J lw.n dJ.Lc IjJj .(APC) ^ ^ 4_jI 4.^1 rJ ^JLI ^VS 

i^RAS j (j-u'j 4 <i mi! (jyAj^ o!j>J ^ <i 1 1 <i a Jj t 1V1 ^jji J J_j 4_uli 6 j rtlrt 

4iJl!l ^ ^ a U I jla ^yjLc lilj .(Adenoma) Lajj ^ cmj L« ^ o Ti L^jUa 



J j— <_£jJi < O V^jj ijy>* (___a 4___ulj S j n U ^j"^ i ( _ :r jt-J aj . Ij tr---- 

4jj^_£__> ^jI 3 La (.i i (j LJ_> j-j^J 1 ^j-Jv f S ^-JLt 5 -i J t_Ti.il 

*_. M 

ijLlojh i,J 1 L-3 1 mi ~ ^ 1 <)-L0 frl r f l f fi 1 1 dJjJJ) (j)] ^jL__Jl w J U "i i h J 

(_y_)-_tJ _j1 J1__4-j-_w! jlj 'fjL?^ f^^? 6 " - *" "^3 *f*J.3-^ Ur*^ *L__t1 Ij-SLj .a 

_j? l_JJ _JL__*J i4_aL*J1 Jl o "i -w V 1 4 j f .r 't ^__> L*_*a __JJ_> j i j « n j i4_JL_Jl ^ AUM 
i*Ujijj *\ U^l (___![ l? j Jj 0^ 6 ' " J (*J.>^ J-*^-* Ij^^-iJl j-jIS-j 4__-.j_._u 

jjIjjLL-uI ^jjJ ^jjjJl _>ljj_Vi <j) jl_>o L- 1 j-j-_f>j <i kll f . ^h«1 <jl d>-*-*f 

« 3 j-jitad i )> Cj Lu ^Jl __j1j_j__o q^Jji_-*j <j LLa j. - _._ T 1 4-L * 4 pljjj (_>__»__>. 

i ___a> i \ V ^jjjjj_woj^)__£ ^j_c J m Al I ^.Ja Ia __-iii_3_j ftJ7 --M ( Y L_Tjjj \ ^ jJjJI 

4 ^.mi i (_jj_6 fjfja ^jj I gjg j p J ^ < ^ f t i *i i al ^iS J._JLt 4 _/__? L^>. 5j a Iri a Cil 'm v 
j__L__ii_c. (J-l^a I fll"i <i i^» IjjjVl ^j-o^-t-Tn .^^^JJ jjLiT 3jL_>-lj 4J_5jJLi__4 

^L-uL-J (__jjljjVl ^j_j__T 4jj_j ^jl La-I^ , ^ 4jlj^___j 4^^___j J-aj) i i-^al (< ul^)Vl 

(j\ Jlj*o LaL^j uLU JlS» ^ I jJl^j 4 nlrt t * ^" Lo ^L_.j_j__ 

L>UJl v L,i.^ ^JLc 4__Jt 4 U. i ^11 J£ ^ UI M.a'il L>UJI 

i-jj.4"i! ^>_a>jVl r_>j l____u >j o^Ja LL_JI 1. 1 iljVi (_j T L*£j . LjLjj 

^jL_i cjL-jj- ^_ja '"^j ^UU ^jl j__>o l_i__> ( _-1c'J < L-a^Jt-fC ^^-a 

(j-IaJLLj LLitjjl (^j__nj 4_j-uj_S .^^j^Vl oljjilaJl c-iLm."-. (_-J-C 4 ) o j ^Tl 

i ujj jl"i ] l ^^-9 Lua 4jtJ Ll-o «lju ( Llj l-jyjw ^ n r Jfi I j-S-J ______ 1 i ^ "i j 

(jyJ t j-j^i t T \ (j^ La ^1 il t La 4_i_(_u_) <jJ \ Lfo^ » 4_>> r) -jr i.J. ^loj^a L j nLm I 4j j 



. 4_1j <j ^£Lj Lojj 4 i j frj 4 j < s>j a 4J Lstj Lua J ~w l^J 1 t ^ . ^ t ^ A t 0 V 

4 i^j^ Lo LjJLcj * l ^ , „ A* t 4_iL>J 1 ^jjJJ 4j5£jL£ CjLLjw 

(0) 

Cr^ **>-lj lP 1 "* * h 'JJ ^ oi» : £>f-^J ^J^JJ J^s' 

. « 4 i i i ii JL>- 4 i i n ) Ljp ' 

6-^ ^ V\ ur^JI J^J* *JLlj . rjy^ ur 1 ^- 3^ *>-^ jJLU 

4_J (j I <±« j iSj^" ' 4_L^L_u j_) 4 j t j ! I (J Ijjv VI (jr B Laj^_4_u ^cjua^j 
j j r OT^^ (jra£Li j-ua^JI Iju^jj . 4_-oj_3 j ^jjj mi r ( _ ;r lc ju^-j V a\ j -w « iim i 

^^yJI j-lal juji^ . oT^j La jjt-» (jylc- 4^l-1j L_)j_LajkJL I L» j 3^-Lt_<^3 ^ 
dlLj ^j-a 3jl-jwIj J!l a i4_jJL>JI 4 j Tjj uu a (J£ o T ^ j ^jl Laj 

<±uj>.LJLt C-^uSLo)) : Jj i °\ £ya \ % i i*ii Jij n" t (ilijL>Jl ■'j'" A ^Jl ^ j ■**■ 
<jtj cilljj iSL-litiJ Ij^a! Ot^ u U«j ,«^| ^^aVl ^"n., :4^jLL>JI 
(j I La I :^jaJj! Ij— ^ ^ 4 , j 1 r»J i i \ Cj Lm "w J-l* i" i 'i j ^ 

1 1 ^ "w^Ll^I ^Tij ^""w ^J-g-fcJI f La L j ^ i ii'i 3 jLl| cJid^jj t ^jL^jJI 



^ye^2j 1 Jl_jlj (jT ^Lr^ ^ J Lr"^ l-lcLjJU ^ j-** 1 4^<j^L_c <J_ILLAj 

J-^Llj 4_t_oLJl ^jllaj^JI Lj^Lv J^l-i fjJI .lljwal ^j^a m <jl (>SLqJLI 

<jlj <KJiJJ ajufc Lr Ll 4_I_j_l^J| iIjUUo^ mil L- j U "n j .ji Ti ^Vi ^ L^L>Jl 

J 1 Jua j Jlj_*-^j (J_l3 ^JJ-H JlLdJj Jli Jaj Ls L)L_p-i <JJjJu <jt 

J I Jua | j ^ <L?e-(-ijjl * ^ j ■ ^yjJl dj U LLd^-j-uJ 1 ^Ir, ^ t < n ^^JIjJLjj . ^ jjl 

J!Lo ^ 4i i j^itJJ ^ i jlij ^(jyJ (j i ^Jl_lj^ . « ^.i_iTeJJ (jji/jL>Ji tlJ^'UU» 
<jL» ■*■** ^ * Lj^rL_>J l jLst-jjl l-Sj^jlj^ t J j. * "n ^jl i'l mij ^1 r. ^ jJ^>J1 

OV ^ 4_l.u ijL L^LjtJJ ^>^Ll 0^X1 4^! 4jj^La 

tjijL-uL ^'1 ^MjJij ^^cLjLiiVl ^^>LiJ 1 <jl ^ i i , f Lft-fS SjLc ij-laJ (jL£j 

1! LM^JI ^Lx^a j-^ ^ o^-^J 

^LLj^JI 4JLv ^jLd^ ^Lil ^ 4_Lj^a 4 U n\ <jJU4 S^-^ljJJ 1_L>. dJJ^ 4jL*1^1 

Ol ^ ij^A JUJI O' cr*^e ^l^V 1 ^^U^JL 



.llUj ^ i-cjL) ^»L^! 2>j-«i jJ>£ J«- « .4 j o^u« 

uULujI 2L^y_c j-jJLjJI I JL^J o^-J *4J < dVI 5 1 y *°i <J r n ii "t 

M 4* *v " 

Lol . . U a > 4J3j>LmiL> ^L^ 4J£Uj t 4 jKTL> j^j-^ j^j-c. ^jU-iSJI 

«jLIjJI tJ^^ O' L? * J 'J ^ t 1 1 l_4 U J J . U> T 1 ".-v l^J ( c_3^_C JL^^ (j VI 



L}UdJ 4_*jV .j^LMJI 4JL_^ a^jjJ! cjLl^JI 

JlJ^JiJ JlL>JI <J^L>*I U tTXi*l loV-L>*l\ cL(j| ^^-3 (^J-i-u 3_?CJ ^yic jjL£iJJ J 0 (1 

4_J| LT^-HrtS Lh>- '£3>^ 

^jL^lJlj J OJJI (JjW I ^ CjUI M " (_oL> XX <-UJ fj\ 4J_j0 

4.1a.-»r..l 1 1 JlLc < ii^jf) "i "i C-i-A \ _i L_xi t i ^ -a 1 ... ^ < I ijr^- ^_" !r '"'^ * J T.* 3 ' 

dcljj ^jl I < **■ **< <" r d V ^jl i n iVI » ) t<~> £>1^_J ^jJI jL>uV1 Ij-A jjj 

. ^"1^"" 4-) I j !>Lic. 

** ** ~y * 

CjI m "w 4_oaj jJ 1 CjLuj>JI . g-*^ i i, \ Cj^JL I ^LuaJLI {j t Ju>o i^g jJ*- 1 

« Myc )) dLLa <u^ulj iCjLLLsJI ^jub juwl 4JL*. ^Ja jlj>oj . 2uL>JI cjj_* jL»j 
cjjJU ^1 43jLil ^! '^-i >XI 3 ^1 M.n'tVI jLjj Ll>3 u^>JI o' 

CjIjLJuI i \ n n La V rf j .cLSjJI CjI jLJuJ ^ o < >n <-l>-jL^ LijsJ^a 

^ J^u*3 CjI m ^11 c^L^ I jj VI ^JL^U ^ CjJ^ 

:<jLs ^ A ^lUjI^JI djub 1^ a mi'i^I ^jlU cLdjJI cjL^Kjj <^>-jJI 

JUlj Ji^ju V L^jLs (jrJUJl ^ ^1 ^ 3 _ CjLjjuu ^ JjtrtJ {j\ Lajj JlUI Lol 

CjI nr^Vl {j \ 4 tt ^ 4 j aj^-H Cj Llj >J I ^ jjfc 0 V 4 uiJ ^JL^t—Hj 

^ IjJ I L)j_iJ IjJLj>«j I <^j| 4 m riil dJLA ^JLj^JIjj . 1 JLA ^jLl^ ^^Ja Jjj 

tjy Ii 2^. 4 I < n <i i cr^i ^—"^ Ojj-kxa_U J^LlILj ^jJI « ijr Jlj»_Ii i*VI» plt II ^jLj 



£_oo 4_Jj 5L£.|jjj 1 a 1f. ^jlj t j t n <t . CjLjLLdj^-uJLI 4 j i U tl 

i f. 

Uj 4jjL-SJLL) 4-j j A j 4_L1 J-lLs >4 La ^1 J^tlj dj | VI ( 4_ljLfc 

oLjtjL" "H jujljcJL» o-JLo ^1 oUIjlUI Jj! ^ ^ 4J>1 5 * , * ^tl * 

Jj unti J-A i^L-SfcJ (jl^ 1—4^ iljLA <jV iJjIJ-J SjJjL». jjl_>JI ^£L±JjJ Lu j 

(^psj^s ijr jua-fl 1 * (j Uoj mi U u £ j £ i n mi T ^ * ^ I j £j9 ^3 t mi j T I J Ll! I 
4_jjIjj CjLst-ji {_ye> (jy-^Li J-^J 'SHJ-*-^ (J^ cr^ L^.j j mi OjJjS I j JjLj9 

LdUjI cOJj j^JLOj (j t jVii * t - dJ - 3 4 ,U ^jdl ^ ntl <>«j 4_J|jjl^.I 

t^J^LfaJU ^ Jl_>. I J^>J 4_2b^L3 u « hUTI c_jLjt_HjVI < , f V" ? j <jl L<a 

jZj^ 1 < ^ ^ Ubj tiJ Llaj . ^£j-=»- I 4 K "< o L$-a j V.7LLMJ (j t 1 » ju^i-j 

LusjI J m a . (jUoj^juJI Lj5>L». (j^lV" 1 1 <-_3^l_5t_> ^oj-jJLI Cjj.qU 

4 A± i * -C- Lojuh .4jjL*J! 4_jjulJLI ^Ij^Vl juub j-L^LJI ^ 
. (<3ij ,4.0.1 u o j-^ (J- t - n - n (^Js 1 < r> j t lIU j JjtJJIj J-o-jJI Jjloj jLa j 

^ w ^ 1 1 t ^Lt_3 ijJJ j J t n") L^L>JI (J^V cr^- 4-^^ La^ t-dlJ-Aj 

4 ^j^-Ia CjjjJd J_5 Cj L-lju jj j n H ^jr> t > ^ I ^_Ll 4jjj Lo-" eij L_Aj 

jJUlj Lual^ L-ijI mi r LLljjjj Jj J ^ ^ IjUb (^j-scjj tSljJLJI Cj l J.j -wj 
<jLi^aJLl LM_i»J I Lfej jl ^ "\^U 4_^ljJ> (^| uJi^^j I d " A jUj ^ | 

i^j>-^JI (3-^- (jUoj—i-u 4_ij — ui j 1 1 ol — 4— jJL>J I tj-" jj j ^ l-< j '.<>jj *olj-* «-^ 

La^l£ LLl^o 

^^LcjV Lj^_>. (jjt^ til^jU-Wj ^L> jcJLl L^L>J £_oj_jJtl cjjJLI uL>^_a oj^? 

j_a Ijlaj - jJLil ^ LaJuJL^o (j^L><U V Oljjj .^>tTl^ il^JM^J cdJj JLaj 



\ V 109411909 jS 

^j^Lij jiiv 4 _l ^ IjlAj . 4_j <-uj^Lc V ji-U cJiij ^J^-i I t i (j I coli 

£-^J> (J-*£. ^jJLo j-A t^ilLa jJL>Jl Lj^L>. t—^^titj i^jj-LjuaC J(Z Jij) n t .a 

JL>.| (Jj^J L<3 JU-CJ *^JjLd ^Li (Jj) j l <*\ C ^yd ij-(_u! Lili j J ' " LijIjUJiC JSLdi 

^^^5 ojutj tL^Lcj 4_rt-col^ C) mi j I ljL-lu^I ' A "• * » o^sj ~ ^ op* ± <^fJLJ Ia ^j-a 
L>LJsJI <jl LT lc 4_jj_Ja 4Jj1 ^«j clIUa^ .4_^LjV! o Lijjj) . \ I j^jH i 

4_j_u^__>J i Lj^L_>JI 4_jU9j Cj->o Jl_^oj 4 j m ^Hj Q^ 1 ^ <jr^ ^ ±-Acj^j->il\ 
4., «_i_l-u Ljjj-oj (^^Jtj 1 J)J? ^ 4_<_u-qj>* o j-^-C ^_i_u ^ jdl (j^_L>JI ^^ij i a ^jL^ 

Cj 1 m 'w j ^ _ 'j ' - (J^>- 4_lo l i_u jj ^^-o 1 1~<.1 1 <l Ll!i 1 ^^^B Lj ^ 'V U 4 j ^ j 0 -v. 

U^j (jjr f>tj i j "w 1 igl o * i V 4 j 1^ ^ I (j P 3 'lO— ^ ' ^J^°J •l^LH*"' 

J' ' ^°J-^^ Cj^J,L) Cj Ij f) m «^ 1 1 1 4_jL)^-c. ^jLb i^JlHJL) ^ . 1 ^l.->J 



4 . m, Lili ol <^>tl JjVl £jJdl ^ jl m.^VI <jLs tCJ JLiJljj t^oj-JLI 

N* 'w 

UU3 JJ(Jr lJI 4^1 jL^jl 




jjV .Lol jl^j .ajiJUJi i^iiVi j_*Js ^lL ^ 

\*~ * t * — **• . \ • * f * * - 

* Lu^J Juu JUu <)$°\ . 4_ulj^]| 

4_J1 < nurt) Lajui 4_Lo Jj^j (j! lVi i n t ^ .^^ajJa 

Lujitj I n r Lfc-o) ^jl t4 U <jl lLLIuj ct^- cv- 3 *- 1 ^ 3JUJ 

2L5l^JI SpLjJI ^Ij^JI ^jL^jVI L*J] 4^3 ^1 

Lol * 4^Cj "lT fl £jU JUV Cjl 'm "k. <J <jl_J_ujj ^1 (J^-UD^JI 

Ju9 JL^^J UI * n >| (jy-uu 5-^-3 tfJLA LuIajJ ijr ^ 



J 3 I 4 j ■ ^- t 1*1« ^ " 'a, 



^LSJ oLLlSJ JLaJ . ^jjJjJl! I (jLLsj^-u j^j ^ Aj* yj-u^A t_r^ L/^* ' cr^ J ^ ' ' f 

I JjJLi*J JUu 4^3_4 -iJL-*JJ |*jjU £-»L£ t^-LbUI J \r\ «i 1 1 ^ a 

(jrui £± <j\ J)3\ <-3>-*J LL&Jj i(DCC) ijr LM ^y-LM ^0 loJ (jrjjv 4_>| ^laj <jL£$ 

-s " 

S i ^l'i a jj J_u_i_uJ ^<u i3jLu-uJl ^j-A 4_ij) \n* a JLjujj/I 4 i <i 1I1 1 <a 1*1 >a 1 L>.jL>. «LcjJj 

!j 4 ^1 Ly hi i \ J£>\ Cr ^ : jl^Ij I Judi ^1 Ls ^. *(5_JLlit 3> n<nTI 

*— il m ii 1 i rol tiJJj </1U"j *— )1 'n *>J\ fjja ^^aJi 4 m <ii ^ mi II J* A« _-y 

JjL^aJLi Lj^j£oljI Jl^ l Joj>JI ^j.<.oj>J 4 t j jin tl (jl (^Jj^U 4 m n (f L) J-rsJJ . Ul4^u3^ 

cd-t^tj jjbj i^ligaseiJajl^JI) j jt-jI ^ o > <tj >^ mil «i^,-* 1# <>>ljx.l ^ 
4^-uSLJI 4jl-^J1 ^ Lajj^j * ^ ^"IA aLc ^ Lj^ u< Jl ^ c. ^.1:^1 ,\ n> t jujufcUI 

VI Lj 4_LjUw j_l^aj V :4jlL-Sj U-Ja j^Jb 3bl t4 jn jrt ^11 inti U ^JsMitJ 

< h 'V <\ i * * lJSjjlj ^jV! *e_3j|^>Jl jjjo 1 n t «a LjljLjj \q j'^ ^^^Lj Lc J < r 

.« JUJL>ij)) 4_cK j.tej LaJUc VI JijjJI Aj V L$Jl£j t La J ir IjJ ^JoJLJ 

^Jbj JUJLJtUJI CjLojjjJ Jjj_ojLL_u 4juoL%j ^-^-u J^j j*jLitaj_o| ) ^Lc. 

^ ^L_^ ^yUM^j j <itl L_i ^j^J l3~^ t^-^r^ jl j " ^1 4_i^_ul 



■i 

tlH 3 cp| -V ^LjtjVl djut ^ i. jl-^ Ij^cJjI ^LJjlII 

j JL4 i UI V i ^jljv. ^5c_J jj^-j Ijp-jLsLuaJI (jr 3 <Lc 1 CjLLljwj Ljj*_jj£LJ l 

J' t 

4 rn JjLstjt c-flUS "i mi! ^Jlj <jLaVl (Jr*J 1 ^ ^0 

^j-jSj ^JjJiJa t 4_jJI j Ju3 4_L>J c_3lj_tli| Jljv y^tJ (jjpLc L^j^w^l (jjS 4_u1 jjJI 

^UVl ^yJk. ^j^jjJj Cj Mi- V i ^yJk. 3^;^ J^j3 t^^jiuJl u>aJI 

»4jjjL^ Ijj^ 1 JLL> L^jlr, Jjt^o (ji jj^o Jal 4_j^ < T 1 cjLLpjj^JL} Ll^jj^o 

■i 



«• M M 

J-jLjJ 3 c ^ j **' J * ^j^-<U <- i-^-t-J *4_La < m < J I ^j-u^L-d ^ <; t ll Ajj^iSLj 4 

1 (j <4 J£ t^gj '\itl aj-Llj>JI 4liw| JUlc CjIj JL-Ju £ya LsVT <J^>iJ i^g^ mu 11 LjJ 

(^1 o j <.n j iJjl-A l^o^^ 4 a aJJbj .JjiL^ <_><<aJ Ljuh * Irtrt T! Ijju^jsej <jl 

l VjLb .^C DNA) U J t _ r i J / 4, iT^ a nu tOl i?\ U ^j^o I V a Lc^j J.< ulu n\ 

4 o f «.Lu 1 CjI. m ^11 i j^o 7> j i<-\ " V <vj 4_3e_o-La ^ r <i > L ^jj ^5 _ Jj— u*jl\ 
4^jw jJI t L^tjJ ^rii^jin Jj_ujJI ^JUb ^4 UjtJ I -V. i n ) j^i<ni Lo JulC j . L^jlc^-j3 
jJI j-i-Ul IjJ ^ I 1 j ^ 4 j_u_J 4 jl VI CjI i j -*iJI ^yoj) rrV<t 7r_( d\ t4_jj lr> 1TI 
^1 ^ U V L^j I JijLjuli 4_djjJjaJ I ^ j <t> 4 j , t iiLt-uV! 4jmj » irtll j . 1 ^tj^ nj 
1 j t CjJujv ♦ O L_>o j— o j j^LJ I ( ^ T ic CjI n ^11 aIIolj jl c r uujJj (j^c SjL-Jul 

44 ' 



4j! I <j 'n ir lj_oVi u_>j_£j iHiLJLjI i ii a ^-3 H LJLjLj-u (J^ c j i4jj_iUJI 

^JUj «(jrl^Ji J>LJU j' ur*\ ^ ^ 1 

«ULljjj ^cL^ojVI j> j *i H (^^Jtj - J.r jiiifl t^Jufc SL^lS 

■H- M. 

J? 

• Ljlj^ n i UjjJ 

^jLnVl (jLaiiJ fjy t^J*J ^^-JuJl! I (j^-ill CjLUjjLaJ (J^lj? (Ji^>- ^L*1«JI Jnib 

i La <Laj^JAj d^ijLiJl 4j1_Lj_>. j ^ r £,L>O j )V1 < j^ J j ii II 1 y ■ »j L^jjj . <LjuLj>oV1 



. LlA CjjL5eJ q\ ^jSLcj (j£ L-3 . (j Uaj-LiJ L) «LtLuol jUj ^jJjjj 4_oj-dJ ^_cu^>JI 

V lJjJ^O U*-^ (JjL-T-J L) dJ_Cj_J ^jJI ( _p=> lj— <0 I (j^uj ju ^JLc J-Aj i(lr^ 

j±± ^ c^jVl uh 1 b^ o& u' t> J-^f uA^ 1 u' 

1 4 ! j < mm J mi La lj~u£j iCjLoj^ujij^j^SJI U^-* l£ ' (jj-^ Luljj mi f i-La^tJ 

<jJ 4 4jJLaJLI ^jlalj^oVl < rti^ CjI^ ojLjj JL9 JL2lj 1 u^ll ^yS 4x.LJtl jL^>-j 

lLJLLA 1 4,3 1 . Ld-rt-o ^ii^<i Jjj^' ^iL^ojI (JjjJjjlS -i^-J 4jj) <ij 

j^ic (jj^l (jj) < m M j ^ufc^ t 4_j£L_j^_4 V 1 4_jJ1j jL-aJI 4_^3^SLrtU 4-jjl mi"< i mVI 

CjLjjJjVI L_fl^LL>.l j^IiLaill (j-^ J ♦ 5j^>.LILo 4JL>. (jr fl (jllo^j-ijJL) t ^iaJ^-j<s 

JlS_3 i^jL^j^ijuJLj Lr^J^ 4_^>-5L<a IjJjju (^jJl ^lalo^L! 4 j m iTLj Lil 

LjLu Jl2j . 4 A j A \ J£ ^ jlLJI I Jufc ^ ^jljo j ...IIj (^j^o lj^j ^LsjbVl Ijuk 



b ' * ^ SjUl! * f^jJ^ ojiAAj \ , luw ,^,,111 r i .Uj mi L>^L>. 

Lj^_j_jiS1j LLljv jJ-4^j>o 4 jcL>Qjl Cj\ i ti ^jja ^jjuu *L_jioVl LgjLuol i^lvb 

. 4_Lijlj tjjruA ^njjjI JjJtja ^j^ijJji (JjljiJL L^^Lc: SjJll dJut l^l^JI ^j)^ uh °i . L>-j <Jn 
^^Lill ^clflJ j jj-c ^jj^Ul JLiLSfl J«J o^j-^ J^J i(SCID) 4S ^2 Jkl ) 

jjj ^L^Vl JL^I ^ ^iac ^Litil Jjal^ J^jj 4j\ qX 4j C-u^jv ! Ijj j1 ^nid 4^U^ 

.(ADA) IjI <Uul-u1 Y y>^j^^>^ ur^- 

^LLLj ^ftj i JljJL>- {IjT) ^J-L3e_> JtLmu4 ^^yi^L^Jjl ^y4$j-±& ^^JULJ i-A l j J f ^ JJ i(SCID) 

^Ui j->UJI ijjb Oi^iJ *{PEG-ADA) (b? . ^) ^ (SCID) *JLkJ j->U 

(J^jjjH-jJl 1 4 m o i bt jtUjl>j ^U»^ La-ij^ *(blj O" 11 ^ *^Ul (jr^ (jr * O' U'* 

^HaJLj LjjJJ uSjI-Iu (SCID) jjLi (JaiacJjl JjiI^c (>ijsj) LlL^J" J<!^ lSj'^ j' 



Jitj 3j^-^JL! cIjIj ifitl (ja ^ySL] cuL^ jujljw ('K,,, Jjf .4u^UI jUii 

£-}L_*Jl JL>JI euL£ IjlSLaj .^ujull u j*\ <>>j <jl 4JLc.LlaJL*-ul ^yja Jj»-^*j 
<L&Jj t (SCID) SIjIju» <ya Jl n II m,,,^ jl£ ^JL^ 1 pK^M^TI 

<j_^ o' (jr*^3 0^ C^^l C>y>JL» ^oJI j j fj Vi J-J-«J J-J^-J 

J' 

I i )^ j Vj - ■ ^ "'J **' ^ I -*>-^l I 6 11 ' cr*^ L)M5>^ d J ^ ^ J-^J> LlJj_2j ^ ' ' 

^^-iJlj .j^>o j-s L ^4»-^JI 2;>LtJl <j] VI . jLa_Lu cjj o " m .Ij (b! j_u) ^>Lii 

JL^I^I u n Vj .^LJl ^ A^j^II (SCID) 

^SLw ^ (SCID) 4Jbtj Lu^ oVLw ^ 



J^TlluIj-^ ^LojjI Lili j Lu i4_j-cL>ojVl C-iij-ujj \ nlL (jr jLL>Jl ^^LjlIL L^JjLj 
^jlisjj-all jJk ^ < (^JL^JI ^jl VI mj^tl tJi-tllJlj LjJLJSjjo-o^JIj ^(^^IjlII AjJI 

La ^Ijl ilil jj) oL_LotJ SjH^as-A 4_uiL>ojl oL-uj^_L^J (jLuuV! p i n 'v j ' ^ 

^»ljjl 3j-iiuL^a L>ojV I CjLMjjjj jn 11 j <iK «(p'" ?^ ^1 ^H^* L^L>Jl 



J I JlS1*jo .^u^H jMjJI ^ S^Jll fbVl L* 
^J^jl ^1 J V "t ml jl 4j^jJI 4_LCjVl J-Lo ^^Lc (J-u-u/Jj tj-»J dJLufc jL£ I jl 

L* L I j .oIjJL 1 1 n tl Ijla ijr ^ jj ^ j - - ^ jJI 'O^^j tj-vjajj j' j <i jtjJlll 

V « H 

. jJL JOL^ jLL* 4jj m, -sll LMJtU ^'i.^ll £>L*]I ^ gjjtfl Ijla jul, ^ 

Ljj_3j Juv j t jjO La (jilj t^jLoVl ^JUo J J-»- (ji^ ^-^j' tiJLjjfc dJlj La t^iUlbj 
Loj ir^AjJI jj-o JUJljk JSLi iUn'° I JL^Jd t( ^iLxi L ^s\yi£.\ ^ J^uij <j| (j^Uj 

1 t»VI j! ^jIj h j^II ^5L«JI 3 lj L* oij^v t i j i 1 jljlo i jl>-I ^ 

„II o-.Ofl 

.^jLilL LoMjJ J^Vl Lr l H >J! ^>UJI oUlSL^l ,dltj ^ Vjl.. M^jl-V-mm 

L^L>JI ^yja 0 < j U £^L«JI j 1 H 4 1 mi i 1 Lj J_«liLIlj ^JJ^** A ^ n n La Lot 
- J j n" m i t l JL-^1 ^1 j>^3 ^Lsl ^ CjLujJI j^iij (jj ^1 _ 

* g j tfn J$ Ijuk Ijuk l^-tl^ J^t ^LjJLI jl^L .. > Ijl^ ^M-c <jL£ ^Jj 
L^-i^JI Jj-^LI chIj^I jj>^JI J^-i ^ ^u^s^ij^JI LM-itU { j±j r =*l\ j;!vL*JIj 

JL^j t^jjj mi »11 ol j 'mu i i"> r'! •yljwVI Jujl^o ( 11 i» ^ jJI ^Jb i(j1jJ(_aJ lj 

.^-4 V I (jj) f n m ^j-^a ?r I U m 1 1 L^ »"1 1 <il I mi 1^ LlvjJj cillj ^«1 1 n 

J jlj . 3 ju juc i_tL^u>V Laj^uj L^^UojI cj! i i lt 4_uljjJ| 4-i-u jLl^Jt <"< iilUM 

4JLajVl ^ ^JLjidjJI ^j^jjl C 1 1 i^3 3 JL3j . jj JL_J1 ^ dJUJU>JI ^IjjVl ^^Ll 



<La£.l <>i o ^1 <GjJl>J| «LuojVl 1 j . ..A \ CjKj CO I *4jjJLl^j La 

0 lr JljJ_j L*j ,.fM J£U ^1 «Uli ^Lul S-iLjj J1_j_^I ^1 Jj_t^L>JLl 

m* (jro ( n t «Ml jjjl ^JUJI (j^-^ ^LjJ f ^j^JU Cr* O^M^ 1 

**ji 

4_jjIjj 3j^j>LLb 3jL>JI ^jJoLlJLI 4_cljj (^^^Ja «*lj <>> ->J1 Sj^JiJI» . • j 

J' ^ c 

( i < mTIj S Jj) < n a ' a ■ * ^ L^J <Ll^j^_>> 4_^>JLjl>3 Cj L- l.>J I ^JLsu 1 a, 1 )c LjjL>ijI 
4_j_<m_j^ jL£ ^j^j n j L^->. JLv. Lj (j I Luo JL>.ljJI \r\~( t nj ^Lfl i4Juo jLa^V 1 J I 

q\ 1 m I r La (J^j t^tll Sj.jbL^w J^-> <4 j j < <ij « ^ Ljj j }$j->* V I » «CjLjJJI 
jJalLuj i CjLjuJI 4Jaj^ (3j-^ 4£L^r i j i J j aj^LjJJ CjLLjjv. ^aJU <LLal < n ij f ^ J ' ^ ' 
j^ij i4_£ij^JI L^Lj>. L j_4 JljJljw CjLu j-a,,.u, A ^^JUlJI 1 $ j *^ Cm "il (j I 
djufc C t V, 7f m>I IjlSLaj . jjJl_JI Ji-lj 5JUJL^>JI d)l ) j ->JI ^jVI CjLlJJI 

tt ^ia-5J1 Cj Lu ^cj ^ ^Lu j"jjtl 
^1 j^lu (jf 1 jlr «Ybj^^jLH^b» (J'J^ 1 J>^* ^L^3 

4^LkJI J^b ^1 cLu^ oUiL LJa ia i A* :U juv ^5 
^ulj^J! 4 .„j ) 6 H J£J I Mrt o lSj.'f<" o^ 1 ^Lu^oll I ^. .r»t .oU j i u TeJL! 

^jla^j iC-i£jVl ^ lr I j ■ (JLaJL^I J^j pUl ^ U ^1 mJjIj .CjLjLuJJ 

. LjIjj 5j^t-^ ' ^— iLLjj 2>jjJI 



Cj >joJl£ _ Lil > -w I 7cj%Jj V » j ^ La- "i 1 1 C_uL£ q , 1 i i nd 4_L1j3 CjI i n c *-A i L }L>u 

_ L^jOjLoj^u 4j1 i jla»jaj3l m£JlII i j-LxaJl Jj * ^ **- * ) ^Lc (jy ^ (jUnll nirt<V 

0 U <IUVl ^ i r Lu! jj 5 j^_>Jl ! J j <r»L>JLl cJLcu Laju^j . «cjjL>*» ^\ I jl> l jJL 

C(j_>. iCjI JlILj LojLLaj^j (j^J * 4mi W 4jLq^>. ^LLsuAj ^ $*>\ n <n Cju$jjj>. 

cdJ^j 'LjIjJ J^^' ^LfclaJI °J-±& 4 j i^i^ ^ *\*\*\ ^Lc ^ 3Lfej9 lIJIJlA j-j-i-^I 
.CjIjJu-u Cj^Lj juua 5jL_5t_Hi,l CjLjVjJI (jy ^ 1 J f J'^J ^1 tUTl IjUfc i ts>\ (j I JL_t_i 
t ^ i ** Cj I JL> (j Lj iLjjjl (jy ^ LLsl>. CjjSLjj! jJIjLj-uj^o 4_^j-jfu (jLj3 i4_3LuoVLiJ 
4 o r «I i4j?e_1j(J (^JlJI ^j-u-iLr.." U i_j| MirVl .t j j a ^jLSlI Cjjjj>. Jj <r>Ljt^»J 

* mi r VI J"< rt! JLi^lj) ^IjLieJLt^l ^ t>LCjljJLI Ij-*J '('r*' ^jb) 

Cj I J j j a ^ I J >• "i i d I ^> i*uJJ 1 4 < i U T I (J^i » **< t kI £^ 4 n ji fj-lll £ Jufc Cj_>L£j 
i 4_j_j_J I r 1 1*,", t j_j_j£LI 1 ^JL>- CjjIj 1 4 n jl^j 1 1 ^ *< o ^LjjVI mi f VI 

4_iIljjJI jjJljJI Jj <r>ljJL 4-juj^jp." 1 1 j^l^JLl ^jj « 1" n j Lj^jJ^SLjVI ^-ljL^jI JL^Ij 

^^LcuJI 4^^j>- (Jjt-Juj jj-at 4j^-J ^Jkl (j^a 3jLvl^ 4 j ^ !l c<t t mi >1^^ 

cjLjLi^a cjj->-Lfl i(-_a^L>JI ^k^LcVI JjL.u^ , - , . U ^" . „\ La (jLcj-j-o i3^L*JL^j 

Jjk : ^Lstjo 1 ' 4 U mu a 4 1*1 i iil £j£. 4_)LvV I (JjuLlJI 1 ^ j 4 j_j_5cj CjU LaJ 

La JlIc t ^ (J^L-ul ^1 4 j<rinll Ccli.o j j S4_uljjJI 4-ujJu^JI Jlus jf Co i 
^aljjj (jr B '"^j * ^jC-I j. (i mi i I^SLj_>o 4J1 n "i t nVl ^1 r »1 cUtl J_>-l j 1 ^»1 
^GSLLJI CjI m ^ j j j *^ J-ljl (jyjJ I ..UI Uj 11 jjl Cj_lj t 4_!>L) ^gj^L**!,,, mi ^ ^-ijJj., ci X\ 
vLua-C.1 p^t ^^La^JI ^j^a 4x.^-ojc_a 4joL_u^j 1 <1s < 1 ^ 'ij^^LH?^^ 1 ^J^ 3 

jjLo I Jjj>. jj JU V 4— i^-ry "U 4je-jJb 4 " 1 Ti ^jL^ . « V ! ^L^JLjudI» 4_j_A-^->. 
4_uIj_j_>. ^ p 1 n ^-Aj - JfCtSLJJI jl^s (j La I JjJLj La jJLdJ 4_uljjJ1 4 mi, 1 i^U 

iJT 3 j^jJjjJI J-ju^J J-J . 4jL_o^Jl ^J-oj (jy j3 ^ 1 1 1 a ( jr a}Lc.yi 1 U 1 njJl £j_jud! .4j3j^jca 



4JLojLLq j mi "n J I mi t tl JU-JLI ^1 J V" cul ^-Lc mu 4_j| ( t, <j'w. Lo» oJjSLjI 

j^ujuj ^lll UU Jal Lol j V" t «Ij j4j^ mi -h II cjIjj-JLI (jijj ^j^Ji cjI;Ij-t-1T 

t_jjL>o ^j-a liVVI CjIj mi r CjJ^>-1 4_j I 4_3uiL>. JjfcLstjj (j I Lo j 4f jl.VWi L^jIjS 
t 4nl" AJU gJ^jVl O^j oUx>JI JjL3 <jtj i4^jj^ uL>L« ^1 jj-c ^ jLoVl 
1-4-4 Ij^ifl^ j^j^l Jljv. ^jJJ mij 4JjL) (j VI l-Ajjlj t Cj L) *v j l 1 ^^Ja 4-t-oLiwj 

I JL^j j \ t "m Lq-lB t j V» e-^j-uj dAYlJt <ijj*4 t^JLJLjj ^A4J CjI j a t 1 n"« i 

J 

egj^tej CjIjI j 7 \ T 4-UJ3 lilLlA CuL£ iUT j!j^JI jjj_3tlJI Jj^-J Jxj3 4j1j i LlJU 
^ ~ < 1 j A U jljvV jjJLjJt ^j-Lc Lu I j Mir j i uV-o-O-a 1 trtjt i nl LoLw 4 « mi I < lr>jl i t~t\ 

(j I j ICjI j_*i_>Jlj ^jlolj^a^U CjLjuJI 4— 4jl n a ^ya ^ mi j JjLj CjLjjI— 4— fSJI 
i^>"m nl »c-<,f L^jV 4^ i H aJuuLa (ji^J Lu^-u JUj^j LoJUC i^>L>JLl 

4_£^__ i! CtLv. J I ^ ^^ T ^Lc (jyS .4 j V mi ^-jLjlj 4 j ir> rtTI jnj j i ijj 

Lij|Ii^J! JijJS ^ t j j U jnii i (j_><3 Jl^>.jj La tt j *r trt"t\ edJjj i i t mi jjj p I JLC. 

3 ! V tjll 4 iMii\L 4 j niMi,xi 4JL>- p ^jjJ j-^IaJ ^JLaJI ^ jlj^flVl ^ ^LJS 
^^l» L$-ua Jj-fl ^ LfcAlc Lj j^uj^J ^J-*^ Cj^-iJL^I t(JJ jLlJljj i^jJjjIj.-JI 
t"i^ i 't 4 U); ;T1 ^ jui> JUCJ . jl^^Vl ^V^j L^l < m^j j-alu 1 irijl 4J| C« nj 'J> 



. JLsJI OjI£ 1 a$ a JJooJ LuIjj 3jjj>JJ JojuaLsJll *— i j^la 

t l_a-jl J I^-ljlj ^Gjjjj (jl^_i_>J I I JUfc j j « TlJ t±<j "tej CjUIj_l_>J1 J-»- I 

("i i^I i mI 3jlx! j £y& jL3 * ■ ^ * ^^yB 4_jl^LU l_3jJo jJtj 1 1 JL>- 4 n j^J 

45UI ^ 4-ca<^. ^Ij^w ^ VI ^^lkll u^tiJ JifcAn CjJl*j Vj :JU£J1 
j if)) jL3 4-jUI 4 ,a.g ^Jl oJLA ^ 4-jt j/iiH ^1 ^^1^. .diJj ^ ^"i ^ 
^j-a cl a Ml ^j^Loj (jrO-B t^ltll L-i-AjJI jLj_c. i^-A 4_j_Lj_j>J1 j i r ^jIj^UJIj 
ttjl mil (j-a I >..,<; "i c m a L^jli o'— ^ cH* I ^ a "i mi a £-4>M (j^>^l 

4jjJ (j^So m^JlII jL-^l o!-^ * iS' q ^ . Cj La-?c_4^_lJ 1 ^j-a m^I .V ^jl 



Uil) 



3 >JLI 4JjVI ^ Uj^ JSLii ^jJI ^ a V 1 i ^j^lu-J I ^ k^k^Lu^A^jJ^ 4_i— ^ j Jj>- Ju 

. I JLo^j \ i ^jl 1 J 1 j" f \ j!j£^2\ j^oVl ^jjuoI t Lgla^U CjLaj^i^ajj^ 



U' 

4 t tr\ a m£j_>iJ . 4_3 Ju _i JL_^_a ^juo^a ^^>JI ^J^J £)T 4j 4_j| :3jl>.Ij 

Ijlj .IWU 4_j^jl>J! L}UJL «Jsjju L}U. 43>Lj j^c Ja ^3 «jLill 
jlLc L$lxl ju Cj*-**1\ (-aljJ^f J i^'ini 4_lL>JI ^La * ^ ^AA ^Lc ^ iVnt£ ^jjL* 

JL^jo ^ tj^-jj^j ^j-^JJ 4_j_L>JI ^Lujuo <j L j La 3 j IV ^ya 4->J j I j (int-2) 
ihomologous recombination «JjLClU < inT^iJI» 4_lU_jlJI jjla u <imlj .4jj&* 

La ^ J "' ^ c-jjj U t U L_i ^JLuaj jJl ^j.-jjlSLJLl <j I 4 ii jii -v <J+".. < n't 

i UVjj . j_lL1I l_J La£ ^_ila_Ll I ^jj^jajj^LJI ^j-L. ^sLl^VI O 1 -^^ y** * " ' "J 

s ^ - . " .* 

< < mi ^- Jj-S _ij_JVjJU (j-L>Jl j_5e_uajj L-JLaJI I JLA 4_> I (jyic JUJL_>JI (j^^-M 
4jLUa^a Jj^b L^jljudj _>L*J ^jt ^^SLoj t \j5L& 4 j r JL>JI 4_xL>JI JjJUu JLjuj , tii! j 

< <i Mi^ti j"< j ^ jJI j^aVI i4_j_a Ji>-tj cr^>- <"<^> < <ii jl^j 1 1 'j ^ij-v. t4j iXLa 

. 4ljJU>JI l_L>-jJ^J| /j-A ^JJ>.| dj^L*^5 1 I r> J i L^J 

cj! ^ j j U"i dJLl^_a ;p LJjJI (j^ic- 4_LLij>J1 j < r cjLIj_lj>JI 3 juLb j ■ " ^" V 

(Ji-^l JL£ij . j^L>- jJlj ^jjLi_>Jlj 4j i^illlj ^JuiJL^ 4jm.v j i r CjLI j j-h! 4jjL>iJ 

lAJI dr^i ^3-^ cr^ ^-^b ( *U J^lj! ^ j>^> 

^L*JI 



liLH*' *_£>-^ ct^I <>^UI uyl o* ^ UJI ^h=^' cryjLH 

^ I o^JU 3j J— a 4 j i 'n La j I ; L_#j*>L_ub^c. ojj o-* JU^_j ^>J 4 j m i La jJ j) ~<_a 

(jLuijJ 4_u^jJ 4 j 't 7i 1 1 1 d\ jnt II Cjjuiwl \j£jb$ «(J^^ 4jUi 4_1^ IjLA j JUj 

4_LaL£ 4_jli. ju^U J' cih 4 

i^2>^LaJJ .»JLusl 4_L*jw (^jJI 0^>«JI 4J Juu4 4_3tj-uJ Mlluo 4_l3 O^SLj ^jl ^fl i <*<l 
^LuIdJ Jl-l£ 4. j « m! J.C...,. '< 1 1 I JLA ^ 4 j f. J ^ L^->- ^Lt.V" ml itlUj ^ Vju 

^^rtV <"i1 ( 4_> ^ Jt-iJa ^jJI JL_iSLJI tjl^Lo J^tJ 

La 4JLa ^ (j I 4J*l£j*jl1 ^j-ai ^-aCLLj^ 4 Ij mi 'd AjKI**i <i.4 LiljSjj q\ ^J^"' ' "J 

(j-uj j-J-^ J-* I >■ i >>lj j ~* "i * o 11 Jul jJlll 4 j mi T I oL£ * j-SftLJbLgJJ Jj ( n i 

« > f I mi cX < nj Lo (jLc^-u ^LuaJL ^ t mi \ I I^j ^J^- ol~^ * l) J 1 " * f I 
^j^>JI L!^^ . dJj ^ Mjt )U>^I ^ ^ ^ cH-^ 

Ijuk <jr S_aJ (jl L_aLc_J j^wjJLI ^ j r t j^a O^J — ^ ^ VI ( n mi "K ") mi A\ 

^ mi ill ( JLi.i,i.u.. i <il j j '-^j Lo jlLcj * cJj^ 3 ' 0^3^ M-^-^**' mi a 
4^4^51^. t j^a Loj i4_j (j-oL>JI *<J y .0 1^-lLa ^j^V i"X i^j-ll o3^ ^Ll£^L>-I 

(3^-11 £J-*U w (3^3 iDc Ij^JL !n~ 1 1~\ 4^j-xu ^j-a Loj i 4.4-L4 G j-jJa 



lini 



^yjJl *4 j"i 1 MjLdJl 4 !nr jJH L_£J (JJJCJ ^ o lr JLjJk. 4j1jjJ ^JLj_3 J£ £_<o LLq-_>-L«5^ 
j! </ijj^>. Ljj^ud Ij^Aj t^jjl U j mi ^LdlLtV 3_a£,J j-A 4«jiU1L) c-^c^LHI (jl J[>Sj 

JL3 4 j ilr <jf t. « i t ii i V i<JI ><i m t «VI jL3t_u-ij LhjjJs . 1 ^ 1"-^- * Lfl^ tr\") ' . ^ " > 
tl»JL>- La jjfc I JLA'^jLa iJS ^lcj . 4~W> Jl3 2LiJjflVl (jf lii mi Uj]j t<LiLc «"irt^l j 

JLlI I ^j^vbjfcJ (j I tjr l£. ^g" yX\ JjJU (jf lilii'^ *—jJl>- Lc-ijj ^Lft.MitL> 

. ^jfcjjjJJtJ <jf ^j^o IjJiSLaj JL9 JLabVl *VJ-A (jJ] 4jwL>JI 

Ja^u->1 ^Lflj ^>Lc (jjj Jj-us>Jl u*Lij LT k- (j^ Ujj^ *crL^ ^ 
^-AjLv t**< 1 nl ^j^a JLJjJ CjI i j "v. ^q»^jJl! {y* (jl ^-j "< n*i 

La i^jLbUil j >r jjJLlj (jJj jj ' hVIj ( >7 1>-!1 JUlSI ^Juoj k;1jlaV| (jUaj-ciJ 
^^L«JI (jl^ iLjJiljj ^jrtj tt mmII (jLS lojj .(jUaj-tiJt jj-4 4jI-3j cJL^Lj (jlj JUu 

j-M-c 4-Jj (_^jJI ^Ij^il 0 ^ jV ^m!! (jf Jo" -kII j^j (j^SLi j^j .ciiljL^ (j^SLi V 





liJiK lila . LJa^U*! UijLa Ll^^Jj jj! ^Jaf 4_>Utj 

i JUU I (j I ■ V V *< t a I ^* JL.CJ 1 "t j o M ^* JLC ^jLj9 

J- j ■ gt Sj = ; w -. > .j. u ^ -n 31 u-. M^f^^^Ji 



1 'l 't 'CfljV dLlU JjL^O J t J J t J LLlV ' * J J ^ ^ I J 'M—J I 

O T • 1 J J fl - i ^o ^-aJL ^IjjVI 1 a i(t (jr -Ji (^f <>_s LhlL 

.# cr AII Ijuk J-«x. (j^a (jjl ja^La i^Uf ^SLaj ULui oJLIa 

(^pDj— a j^j>.VIj ^vl—lll ^)Lj c-AaJI L p3^__A Lq-^JjI : (Sz-lj 3^5*1 jdl < uj 
<-jL£jjLj (JLa-IL^l «Lj-S La_3j_a t oiii LuLd i^LJLa. i(j\u^jX\ <jJ JLA 

4 jidsjJ 1 CjLujj^—jJI |<ij <i CjLj_j-_>. CjLu-j>J| (j-A «UJiLc (jJLul> 

u «u,.»" 4j i,.Lm! ^I^j! ^jljj! ^ ^313 ,^jT dj 1 m *w jt (apolipoproteins) 

(jy^C A <i i" V a 01 ^iih 1 jjjfl (jL£ (jlj i — ^ - S- ' T * n Lj^ _ |CJ ^ j u j i 
£_4J 4j1 c_3^1-loj t^jJl jjT j-A L$_i_a l' n j La y . 4_<lLi_>ii, I Cj La j) j£U 1 

^ 4_u^Ljj! ol juj ( ,JL>JI oLiIaj ojL^ Uj 4_^c_^Vl ^1 J ( ^ ".t 

(jic 4J^-a-^_a (jjij o' j*^^ 1 f j*J-L 4jI_5 ijtULl (jr B «-JjJLi V lh.TjSJI^ 

Juj t.u_L>- ^j-^ju mJI J^c (Jj(3^ 1— aJLjt£.j .4_sLj5L!I 

LU! <a 



^ (apo-epsilon) ^jlj r..;} _ ^jT 1 >\il ^ <t . .m ^ UI) -a ^jT cryj^j 3 <i jfo^ 

(jr Lc J i 7t~ i tt a ^1 4^Lj£JI I Jl>- ^ ^ >> A 4. '/ 1 1 4 j t JuM CjLLjjj^njJI pjJUiJ J^Lpo q'\ 
m£j^VLi jl) t_j t 4.040 ^ i4_u>liJ| CjIjj; imI^TI ^1 £-Lr*j Lj^UJl ^Jl^J 

ajlII j Lu cjLjJLajlJIj J "< i n Tj£JI ^ * > - * t l,.v j ^ <j*>Lq-ju V UiL£ 

O' CjM^LlUI CjLL>. dJJjL^ l^nnVl iiLbjJI CjLuJJ^I 

J ^ i ,m i(JJ JLjJLij i^* jJi (j^jfcJuM^ J^jJLtuJ^JI Llj_Lu 4_5j^jo 1 i>>jl 
iC-AaJl (jis^-j^j 4_iL-^^LI si. i • " * -I ^JJ ^ J 4_jjIj^ 4JL>- LiJ Lufcj . 4_j_i_L CjLj^j 
y fr» (^^3 J-^ J J i*** ^j-C ^"t.n (jyjfc^ t 4_jJljLl!I ^JuM i « Tj-^ ^J-^ 4JL*. (j^-Aj 

Ju>- (tj^ mi II ^fl I JJljlj» 4J ^jl ^-^-3 ((j^L>- (jr^ J J *3J Ls Lo| 

i4_juLijj p Ijj 1 4j^L (JT Sa ^JjLj j ^ * a : tjijull jj^J JlLo 4 K j J t "u _A ^jT t Jl_3u 

^ 5ji^l j 4-ir J^Sfl (^ic ^JjJ jl^Vl ^ 4jUI ^ (jr^Lij ^j-Ajj^l l±JLaj 
4jL1I (jr 3 4 » i i ,i lLJLlA {j\ VI ■ (jl "( V t ii i JlI 4jULI (jr *S tjtpi)&3 4 t ( inj tV_A 
LLi^rtLa LcLajjl 4jlojj^q ^ i^^. 4_u^lj ^^jJlI ^Vjj^^ i_d> (jjs {j L^e-mJ p ^ j . 1 1 J V I 

i Lj^jfe ' I " ^ j < (jj-L- i ^ HJ jl^ t t-AaJI ^pDju4J I ^jLl^j (j L) 

.^V-A Jyj ^Ljr mi') p^JjJ (jjjJi jl^Vl ^ 4jUI 4jUjVl 4lni) JU£. 



T_A c_jLuJw 1 ^rj-^-" >H^' I* .' ' ^ J ^ (j' JL-3eJ_<-u t Ljjjjl VL_iIu L^j>ij| 



^LjLc-a L-i-LUI fj^>j-A jIj^Lj (j^SLi^ . LaJLLaj) jI^SLjJI 1 JlA JUL^oI 4_j}<Lj ^yz 

(Y) 

. j t M CjUjLjj {j^-^ < \ y \ tn i JUlj ! 4-3 1 < m a ^Jl i m A J I jlj . { \'-±J rt~'IL> t-dJjJ 

*a->> ^j-fl t_ijuaj Loj jl^So (jJ-M ^JjJjS (j^a^j-iU! Lol i i -A 

1 j m r J-Al ij\ f^Aj {ja 3juo juLo Laj^t a Jib . 3^_lJwV| 3jjjl*JU oLl-UVI 

Jj \°\ 4-jL t II ^>J ^j-a r CjI j <j ^ ♦ }$ (j-wl — H_d_Hj j*\ i >lJ1 ' * ( ja 

(j^- (jj 1 1 ^ "r J Lo JlJlC ^JSJj ijL*-JjVl j^l>oI£j ^j_<_u^jVl 4_j^ JL>. Lj 

3j£Ll<i < il^ oLjJb ^^*mLlo) j <ljiiii ^jl Ju>o Lfl ^jLcju-u t^j^ilal t-ntl (^jLSjj 

tjr^ ^JjJ ^jJlJI jIj-sVl (j| . L$_j>.}Ltj 1 3 j ^>SUj 4JLv (. «i ntl (Jaj-J* 

dJLA 1^ JLjlLlj ^j^>* ^Jtj-J J. 'y'o -w^lc J^ r nj I JL>o i(j;j^t 4 t j i^n jf 
^jSLoJ 3i J ^ {ja f& ^j-J . <r^>^ 4 j ^ A1 L^J 4_ljIjj CjLojU a dJLAj .4jJlc.V1 

S^^LkJIj ^C^jJI 4j>.^JJ J U» y It {_p*J~JuJl J 1 <CiS>- \ ^JjJ £yA <j\JJul <V\ \ < t\\ 

iy> 4 ituc J^i^ ^1 fr^jaJUI iLj^-uLj^Jjl ^1 jjJI jj^aJI 4-*_uj CihllI 

oLS : )Ju£. J^l jr>Lc 4^. jf ^jjj (j f ^^Uj jUb ^IjjJ! u ^ i .V 

Lljj^u I <) <>1 t^j (jf 4 j i U T I 4 i (j. U jl^Jsl ^lc. c_-Ocjj «n ntl j^o 4_j_j JuJ 1 

t j t^l i nj JlII Jj-aj i^-J J ~r "t J I IjLA ^j_<c h \ jnl < nj (j I Luo 4 )K <i \ ^ jJl qa I J) n j "'J 
d^jj-iJl » n IjJb (jL^ Ujjj .^J>-^ U^J^l J^Wi cr-^J " ' j d)' LLo 



. f- f- 

aju 

- ^jjj I t_£jJ SjjjSJI (j-uJI L-JL^-Luaj 4 im V mi tl^a Sj^l jJI ^j! JlS_3 Sj^aJua 
j-^La^U 4 j <^ij V hi"T1 «La^LaJlj , 4 j 1 njuCj 4 j -y^JjjLj 4 j*f j 1 '£.3-^ J£ (j-* J^al 

Lajjoj l^-^J^j i(jLjj jJI J-juSj V (j^yj^j ^j^a «jjLiij» ?JU L^L>. j ^Uj ^ T (^^a 

LiUjl^j t^^aj j n 1 m£jJL£, jjfc < 1 1 mi H (jl CjIj In H £>l£j . 4_JL>J1 ^ 1 a„V*i ^1 

^1 L$J (j^-J jl 4 nj nU 4^9 }Lc L$J CjLuIj^JI <j\ ,Jy 4_j,t jln"ll 4_o^>JI C^Lia 

Ij_jJw I <r , ^ cVi^l .j-^>-I } < " Liajl LgJ ^j^SLj LaJLui ^yjjv («4_uljj (^.olj^a^l J^» 
I JL4 (jL^J i(Jl—£. jIj£ulj j^c-iLAjJI CjVL>» L^jljJs l fj*Li j c f mi'i 3j ^ mi 

JjIjI (Jj-Lsejj i 1-^>J j) n II fj^i^>- £ya (jUll ^j>> 1 1 ^j-^ j J a- ~n 4 jSLj^ a I 4_jj j 

jj) ^jln I L i tn nj3 J^VI (jr^> l!iLLl>. 4jMj ^ lr ^jlC ^jjj nitll (j^_aJI Cj 1 j m t im7) 

ijaj—A ( mi U JulC (^pajJLL > il^J 4j? ^ JL_o ^ "\ ^J-C 1 m "w 

Le ^jLji^-iJij *L?^bj (J^LujI Lajj*j>. LusjI 4j Q3-5Lj Jl^ (j* x mi U J-Lc j-cjLa^JI 

S \ 1 ah ) o ^j} (J/L>. VI Laj l-j—jJlLI tlr^JI ( n miVCI 

CjJj (jr^ cP^J^ t* f*^' ^L^^ J^Wb' O' Ur*~^ U^ ^ 

LajJ JojjscIII ^j^o ^jl^ iL_al_mi 4jL^J ^ . ^1 cltJL^ Lc^ Ijl£L& 4jl)Lj 4 mi <TJ 

^jaj t J i <i j,l^£LI I J^>o 4jLdJj^a 4 1 mi ^JjJ O-il^ La LJLc, j_ajL^jJI Ll ir in (jl 

^j! Ju>o t^jJw. I Sj-jqj . 4^o Jl-l-^JL^ 1 n 1 )c jrt->JI L-fl\ mi'^1 j_uG ^jL^ JUaJa Lili J 

jJL^Vl cjMjLaJI ^ jL^tlfl t i -a ^ crotiJ M.tl» 4 V ;,ll 



1-A (J^o JL-jvIj (J^- ^JjJ ^j-o JU£. 4_)1 uaV! JLa.IL>. I Jlj^_)^ , £j-uL*jj 4_*j j I 

4-iji>iL>JI ^1 *:JLjJ! (j-t^u < U . ^ o V i4jLlt {j^jfcjjlj 4 < 1 1 ii (J-ua-J 

^j^a ^1 (j-a ^jji ".Lij jlj 3 1 lLJLuA n > t m 4_j1 j>j:r ic * l aj) «a C q\K t,n)\ jjl i_u 

-j^jLiJ j 4j_i_u 0 j , ^Lwj diJL>*J JL5 CjL-uIj jJl ^Jlj^J (jl 4JLuL>Jlj _ < jj^ j <^->U 

^La\^>- J.) C. Ls^o £_A jjjJjoL^- JJlC I^-j-uI 3jLc (jy-bj <<-dJli jljO 3jij->.j^« ^^jLa^JlI 
J^l cjry>J1 Cy* Sjls^Ij Y_A SLit^u J^Vl Ur l^. ^jjJ ^jjJI Jilj^Vl La I . V_A 

jjLAJI (jL^ *V_a oLm^>. ^c^jjJ j<> r ^"1 'v j-^jLa^JLj 4_jLu3!yLI *^L_xd__>. I 

•^^lh^I ^\ fj* iSj^s** jj*\£ jJ^j :4ajL^Vl 

j-ojLaJJLj 4_)Li^V1 jU^J ^ t i.n i II JUJo-VLa t4-!ol iiijtt dJL^-J (J-ujJ ^«sVl {£1} 

(^a^ " rtj 1 c- j 9 ^jLIj j^jLa^JLj 4jLj-oMJ jl.» "i f ii^ Ua . V _a /T _a 

JU£. Lol . i_A ^jjJ ^j-l Jo_p^JL) MjU^ ^J'tc 4jL-oVI jU^ JLgJoJ 

(V) 

. jU^Jl J L», o- 1 ij-a Jilj JU^Ij V ( jy>. JL^>JI 



J£ ^ ^Lij i ^ l^b *er>L^M j' Ijl^j jl^j 

JlLo ^Ij^jVI ^1 j_3Ju (j f u tin jl_£ *-v£TjJLl ^ ^La i^^jLbjJI tiUj^j 

L_* JLJV |j . I jL-q-^>-Vl jl.Ij "^J 1 1 4-&5 i T _Jb t V _Jfc 4_Lil (_uj_3 Jj^-Ls j-«J 

j-AjJL 4 jUtl (jl : J>£f (jLj Jjl mi" H Ijuk lii -w I jL c ^Jj^Ju 

O^jlj^li] 4_^L>Jl Ol ^_ot^Jl j! ^jJlUI 4JLJL ud^ j^j ^1 C^jL£ 

1 jIj^Bl '/J' ^ J ^IsjJLt jf j i ^ ^ * V tiljO (.^ 1 1 i ttj ^ + j iUtl C-jL^cJjjVL) 
< ^ < j mil LcjIj , p j tM ^ " , J 4_Lv.j_a ^gJl— ois! (J-i^-Ls JlLo I^jj JljS 
j ' ~ » tl ^ ^LlJI . A o'— ^ 6-^ L?-^ ^l>-^Vl ^ ^ ■ ^ j <L»I 1 tiajf 

^j-lj *Sl\ u£>J tj^J-j} :v t_A ji_j JLlj j I (jJUj 4 oc. j luj . I j^a Vju 

-A t jnj ^J-Sj (^yliJl 4-Sj^JoJI (Jj J t "J 4_jj9L_£ (( l_3 Jj-j>J l )) j-A A^Y 4jjio 

cJlj L^j ,4 " ^ jhjj 

4jI jj^j " (jlj 4 o i 11I j ^>-I jnj^^-j j)^ fj"i 1 1 1 1 (jjlc jjLojJI L^jI Jj-Sj oIj^JoJJI 

-A 4 <i jlSjij i 4ln_il^^j aLj rtH 4 t ( <ij ^ jJI CjI t u^-al\ ^JoLaj Ju jLj 
_A ^jT 4_a-Joj j^ J?>-^"' 4j^>J«3j clILlA^ . CjLd_i_uj^flJl L\ j t i jlj ^ ^ j' 



n mi r f ^jlaj3j «.Lu 1 ^ X <i » (Njum i L^J^L>- 
jj-c3L>. lJiJLj <J i _A ^jLb t_A j^jT 4 jhj CxjL£ Ua L! 4j| .^-Aj t3^-til_i_>3 

^-UDJ— A CjLjJ J <r^ r (Ji^l J {«£lj_Zu 3jLd ^-Aj t^jjj) IMfJi 1-t-L) J J*! J J ^Q I ilJ L* 

.d^ajdtl (jjjLSjJl tilJj jxj ^jyja Jicl t uj La ^-3cj ^lc jjfcj .jjCjLAjJI 
Ju9 Lu I <jr A 4 gfltl 4JLjJL>JLfl t^jVl Lal t^jj CjIj l^"un ftl J_u-oLaai] ^j^SLu-u 

CjI m -w j— i uLgfcj (j I , Ya j jull jJLuaJ 4lj mj 3l_3e_£ L£JLLaI 

.jJLu La 4_u3 VUTl-wI tj^l jJu V dLjl 4jIj^I fJLc jlSfj .j^jUjJI 

<i<T C«j itl ^^iJ (jL£ La JlLc ij^j <\W j U (J^-ljJtl ^jLu (jlfi 4jI 

< m a 4_Ldj_3 t nlr>» 4jI ^p3^_djJ^ i ^ W\ ^L-*^ 4_4jiLjj ^-Jf^ o ^ (jL*j^j 4 7i "i ti 
jl i^VI <j! 4 njrt jjL*JuJ) LjJ ^j^o jlf La j y^lj * L^j 4_4-3 (jl^ejj 

^ 4 "i «i j'*- < r» ^9 4jfc-Lli \ \ aJJb (^&\ ** trt\\ j-^lj ^«j a ^ TU (JjLlL ^a 

dJLA J^LjO M (^jJl Li-JUOJ^J (^ JuljJI (^J^LaJI p J j) **( r.nU jJb I J ^ 

4JLa »1 <i n» V (_pa^a ^j! * jljJaVl Ju>-V jl n ~*-\ tlj^Lfl .4 mrt'i m < nVi 

UH 3 O' 3^ :l t^J Oj£±^ U^J ^ ~* Uy>- <*4±^ OJ-^I 

(jLb i^ltn a J-^ej t Jt-^t (j^j 'V iTmTI (jl£ ^oJj * 4Jl4 g.1 n mi V ^,1 n r J^LlS-Lj 

(jlaj^a (j I ni.t ^lu-u^jj ^ < «ijL> C^>-L>. L«£^ Ij j ajG j-J^f (_^>- (j^J JL5 jl i" V^l 



1-1 

_ *>*1J <j£-JU cr* Jljp Vj »3jLjLa J31 L$J jLlI^I pjS^a _^jT *UL>, 

^jjo Gj-±J& (j-t^ L>"'J *jj ^ cH 0 O LLlv 4jjJ OJ^t) O' - LkjJajfcja ^jL^ ^jj 

•* ^ — »> 

. ^ (>i ^5 oiis 1 y vj jUo-vi 

(j-uLlAJ (^J-atJ <J f L±3^Lvl JUU L^4 Jli J^jft J£ Lji^J .dUj JjO jjlj 

J^V U*^ JjuVI 0^ o! ^jj'jJ ol HI V (<> ^ T (jiul) jjuVI 

tjjjl a jJLjt_4 j j r I .n jljJal {jm^jlj (jJI ^ : ^^3 

J^Lc jj^VI 4JL>. ^ya tilLlA q\ n^ll ^jjo ^jL^ Ijjj jrtll (j:jjutj 

i<_Jl3ljpj«JJ ^jJuJj uj 4_jl3 IjLA <jLj3 i^jjl^^JI 4 1 J^>J (j-<a t-.^.n. l J (jlalj^Vl Jld*! 

(jj jl^jlju ( j^LUl Ja^cj 4_jl uiU j» jl)^ Li^-jJa ^j^jUI ^L^tj l <y ^ 

H- 



jLfcjjl 4 « n n'i cJ9jJI 4_pljjJI ^ - A"tt ^^jLdJI jJ^sti! i t n j 

j\ j"i V V 4j_1_lJulJI SjJLoJI < <rn <j1 ^1 (j^l^ L->J JlS t4_i£,l <T< '"^JJ ...A".tl 

0 * ) cm 

4jL?tS' .Jfe^jLj J g t <ij J-Aj i 1*1« * ( j -u £jjLq ^j^v JjJaJ . V_A / V_A 

4_jljLjLa OJ ii 1 V ~m wI—lLd^I J; L) ^jiaD t-J I i ml ciJlJ-A» i^j-i^ajJJ <i <^> 
v > T }-£- 4_ulj^ CjLqj)U a £j£l ^c-ALuo^JL 1 j o (jl f* 4**' J <."i>J 4 /n 4 a ^j^d^jS 

(JjloJLj llILu!) VI t^l <i Milt JjI^ j^f- q\£ tjjj tj^cjLkjJl oP* i^LuaVLj 

^jL^ <jl djJLl <— 3j-JU (j I J *^ VI t jji ( jjijJt .3jj£j_<a j-J-C- I <j **< o j 3 C*jL£ 1 4 j ' ^ "i T 

UJ i d o » n ^jl 4 i i ii 1 1 L) J jClUL Vj ^ » rt Ij-cl ^IjjJI jl j" ■•wVI ^Ij->-J UJ^J ' "j 
I ^> ^ " A N ^ 4_j1 n i "ng _ j^CjLkjJI QJ) ' n m o^>^ ^ 0 * 4 " i ii 

^1 ^j-^^ 1 ^bL^i 

t j» 

j-C-jLAjJI j I i^m il ^ Jua ^jj) i tjj Ju c— a i i^r VI ^Lgi^. JL>.1 JlBj . ^joj I ! L^j5 ^ Ju-^j 



4jJuVl ^ LilJjJ 4 j f ifjJLl 5l!uJLj>JI 4 l"< «V I ^>gj _ L^jl J V 4-LsLti, 4-x^ j n, 

Llj . 4jLudVI j-La_>J ;^^L>. ^>>^ 1 3^ j ^ 4 m m ) i ^jjoJ^jJLjJ ^->l t4y<{gU ^^jL^>. 

4jjjI 4jMj Jj9^! ^yic JL>. . 1 1 ; Irn Jlloj <jl jLtli^^U ^SL^j 

J-Aj ( J_JL_a_JL) djj_j>-j 4_J LfcjL^>-l ^ . 4-1^ "< W $ In" 1 1 C < ^ j jjQ_iLAjJJ 3jU JL_a- 
Y jfc j T l!jLLu>. ^^jjJ ( j^o JU£. 4Jj) t ii a j ! ^j^aj iTaCTinC <jj^£Lj 

JL>-^j Jlj La iLiUj j-cj » ^ mi j 1 1 ^_9_ij ijr Jb 4_jJL_jj-3 i LZljjijJa /ya J o "t < <i U 

(JjiL^ m "kJ 4_jjIjjJI cijIjuLIlIJI j-i1>^j (-illj^ l^£jJ>- \ £j\£j-l1>2 (jjjh ^.uStjJio 

4 n j Lua JLj>-1j 4_tb J-»aj ^^j -^Ij J-3a . 3 JLv 1 ^ Q jitu 4_a_i^j dj_<_uLj 
i * \ j (jy^- LLjJ L^_l3 t miUTI jj^_ia^ I (^ySLflj i cLa-j-iiaJ L) aJ*Q$ 

/ ^jj^us j ' ^* at ; Lu^iLd^ i_T^" 4luLusa 



Jl 4_J^ 

jl t^j-Lo <jt Ll ^jjkjJU 5Llj>JI 4JLuj <■ ij*>^-jJ (j^-*Lj jl- "' 

jya 4_Ij1_LjI La jl, I n a Loj i^jiol Cu^ Ijl 1 <i r I flj *3 4 H i m 1 ^J_d (^Jui 1 1 1 1 U j 

pjlj ^jJ Ja ^5 .^jj 4_tLc j^ L^-cj ijujj ^jJ t^l 'v'j-^ 
.(j;j-j>.VI miI f i 1 1. ^Luo 1 trn JIjjV 4J&Jj <^*j^La j- 3 ^ jHLh* 0^°^ 

^ylc. cfJJj JjLiL l ^ i"i d itlUj J^l t " tol Jj^lj ^ j.7i ja (^J-^ tjl <■**< ^- 

4^£La JoLolJ! 4jLj Ijuk c-d^juj 5 ;y«T n UH ^y^jl ^jIjLju^I C-olD 

3j-jLjl_<5 4 j ( n 'f "v. 4_Cj-1j LjLuj \ < r> V <1i (j I ^3 <,., (j < ii Tt ^-A ■ U . <>>tl * t JUk a 

4 j iiii^. 4_c^j 4Jj (jjiaJI ^^Lqj j j j (j^-tV t"» 4 jl r (J irt ^ Lo^a (j^^-j I 

LoiUuf 4_^L*_o 4 iUi,~A\ <±m ^ I jjJL^'i) ^ La!) 4 nK'tl JaufcL 

OyjLHI icll^ (jf VI .(SLpJI ^ oryiLliLj ^ i „n jJI Jl t.VtVI jl jl^ 

I ^! 1 f ■ ^ j_A 4jjIj1 La LaLcJ j^Jlu l1*JI j La j Jl^cj L^jljJ^i»- Tt 



<J£ lLUjlj t _paj) n "ij t— aj} i n ^ t 5^ j "i ^ CjLlj_>J 4 j m l!Lj Lj-Llj^j ^ujl^j (j l ^jIjjJI 

> ^jL-l-t^ 4Lol£j Jo_i_iia-IL ^JLaju JoL n^l ^ ■ ^ '>•■■ iag£l>*X\ (^j Ju3 tLajjiaJLj 

dJiA ^J_s_>iJ (ji^, vjloTi i ii J V ^gjl LuljJ t Iri j-Lj-lu ^A ^jJL 4 j i n <!L "j JL9j 

lluL£ Uj . (j^-at "U 4 j mmTLj ^-i! 4 n j U jl^Jst IoSLa qjj j '^jj : L_u_3 V I 
a^ljj olj) ^L ^JLLu V cr^UJ Jt\i m <Gt ^ ) \W *Lc ^ 

(4 i ' f> ) <>■ J^Vl JjUI 4 , m wTL») cJlki ^ 4Jlj 

Jj .JjLaJL LaIj^I JU3 Jj-oJl (j^SLj Ujj ^yUl 4-uljjJl CjIjI hVVI gjLj 4£jJuy 

■j <i"i ii j V JL9 i lrtrt->o I JlA fj\ . 1 ^Inln^ 
L^jI j^-us- ^£ t4 j <Jn n! I dJLA dLj>o 3 JLj Jl-iIj 4 j ml m ^fc-i (j^llil j^t i*iij IjLL 

j__jiaIL<_uJ ^Lfl _ 4jISLo J^Vi (j^-J ^J>JJ 1 oTi o 4jlSLil c— iLtt > r> \ (j^u ^gjl « n"iTL} 

^yTi—r^^ ic—ij^-tluJ (jlj ^3»JU (j I ^ j^i oj I aJuL ^ j n " ^tl 4 lId^ aj 

3 J » ^ * 4 t .lu jlrttl 4 j ir 4 "i i *r>^Ja I JLA Lo-jIj i I nlt^ a j I ^ qj jjjjjj j j ^ 

^1 jlL>J I ^ jJ (j^LiJul ^-Lc ^jtjuuiAJ (JjLoj -A ^jT d> L m (j-^Li-u I ^lc jIj-^Vl 

4 <<j (j I ^-Lc lOjj-U La 4J L^I^Ii£.l i^>-jJL1 ^PdjTlaj Jl3j . 4_uL_u_L>JI 

il^ i n a\ j— IoLaU 4_jj3 4_JLja I <v \ )r i^jiwjJLl Jol <_u_3 1 j_^J 

J^J3 < U i n 4 ^1 ^ i hVI ^yl^. T _A / T _ A ir Jj—^ (j!djJL«j (jf Laf 

C-i-iJ V J)^>J3 Juuo j i ^*°^ uOf.i iim/i j i t J (jJJ jj <LL^ i i -A/ i -A ^j-c 

(> Y) \. 

4Ja3- ^ ' ^ j ' " 4J 



4_u1jjJl CjI jLyL>. VI (Jjq_aJ1 t_il_3ejt^l ^JLstJLciU jl j-a ^£j->- \ L_3^LJfc-ja cIILlAj 

JL5 Clljl j" -^.Vl ^jia-t-J £ jl Jlj>0 J) <n^ «4-U j i H j*bLifc-dJ < al , 1 f nVI 

J i rt" i o 1 1 ^yS j i " t j Ju9 c-l>-Ll<3 jL^ i(^yLLA jjyjal j ■ mM ^Ij-jh. 4 <ijlr>j Li£ 

. 2 < j U « n CjLu_>- ^jJl! i-iljjsi t-aloj IliJ d J * * 4jLcj 4_^v1jJ ^Lo-^o 

jl j"^! <;lj^>.| 4 iijUjJI (jr xJLL3 /ya < » ' " 4jLs i^j^-Vl 4_j^>.LlH /ya j 

t-iLt-u»! j I 4a ' ^jfcJLLi /j <jj jlJI .iljjssVI jl" Vj u^>- :4_uLjI jj^I j-al^jJ 

/ya t rtjUj-lIl Cj^LjLJLg C< <i <i-<^ Lq <Uj i^ILj I Jufcj) jJt^VI Cj\ \ V uill 

* Iji^^jjjftj JLua juljJS JjloJLj j^M JLv^j 4j! t _ r l£. t^4_L>- l 
4_jj1jjJ| j-\-oL_jJI CjIjI j "i V \ Jj r (j I j^a j 4 < n Ct^jJl (jr 3 Jl_>- jj^ 
/y^ Li Jl_*_u I JL->- ^1 L-iC^JI 1 1 j ^ j j "i j i u 4_jj|jjJI i njh ^-ll I di I j 1 i' V ! j 

j^T cdLLA ^k. . jj^U c_*kJI a.pljjjl cjIjL^VI ^Iju^L^I 

4 1 « ^ i ^.<a ui j LftJ 4jjJlJI ^Slst-jJ j! /yQ *-_aj_j>Ji 1 j cj g' 1 !■ c Jr? 

^jJ^j ^ Cf \c tjjap 4_^j^U1 Lj ^£jL1j Vl L>-aJ>^ Ljfj 'ir^ 'J T. 1 

4^jl_jj I (j\ ^JuSLcj (^jJl /yi jj-a3 j l 4JjJlJJ (J-o-lJ^ .4jjjJl dlLa ^yuJ^ LjI 

^juaj jl L_^_?tJ 4wo^SL>J1 jlj tjl t!oJl ' JJt 0J^\ j 4 ml j m LjjJlJ o' 

i4_j 4_judI^JI 4_jjIjjJI 4jj fi i"i ^^yo ^-oJl dljj jl c-«?kJ Lo jl i \ 7i a (Jj-jv Jl£.1j_SJI 



1 0 »tn rtl JaS» Lt 4_jlj jJu 

i Lu 4 U j ~*[\ (J^j>J| CjLjLc. jLt-JLl ^j-C 
j^e_jj| Jjjl (jyjJI ^i.n"n 4 jl g »f I oJUt 

i_fljju V j^v Ut)_jMj 4jMj l$I 5J0 4al>. J£ c-.ifl 



|09ijAJI 



^ 4i<a ^4^- "^U isj-jJ.! (jlj Lub Lij-^ju <jf jup L$jL£ JL>JI c«,tt mMj 

.(PRP) 

J' ft 
4JlC jJj ^JJLll ^Ir ^yii^l jj| J^Lj," mi V i Ijub Jjj U LaJu^j . 4_»j_c.jJtl CjI o > k H 

4 K .I. a ^ i <ol jJsj iScrapie udl£L>J( 4J_* *LLi V ^jJI ^ ^11 Ijla ^ m.jj 

< h ii"i"wl JL^ 4_j I VI i(^rdL<ijj_<aJl ^^,3 1 r n' a I o j rt ^ r^r Jl£ 4j! ^X.^JI ^ !r j 

.l_)j^£Lla 4 1 1 1 n (j I (j^o JU^Lfl i JmJ L» J rt*"i m 

^hlJ! j! iCr LJI jt t oUh;tl Vj .4±lSj V ordUjj^JI Vjj^ 1 ^ u&j 

^jIdjJLI jj^Joj (J!jJUl1I JaLc (j_a>- 2jl^LLo 4Jj^Id LjIjjv ! j^4J t \$\ J >j 



^ LLJLv ^JJLjJI JjaLc LoJuUl LLo) J3l j j -vLlJI Ijuk (jL£ j j J _ 

^ Ij ji^ j^h jtL 4^}Lc 4J ^jjSLj LT k. dJlSL>JI dJLij? jl3 U . L»UI 

t»1 i (i <H 4_t-ol_>- i jI^SM ^jO O j j ^ i^J 4 p < di ^yJ&JjO t_-UuAj 

^jL^ * ^ CjI j m J^ljtj . 3 Juvlj 4. } < 1 1 >■ 4_L^t_tJajl 

.^ajiJLJI JLw^JI ^y» 4LIfl <ju^J) i!nn4 ij i ^j j i 

pl . j .U dJLlA > fLc ; j^^ ^1'^ Ijuk <jf c^jj 



<jl Li-C Jjl ini H ^1 ^^ajLjJL) 1 JUfc ^Jl Jl3j . liLl <tl£, t , i j \ tt W Jil J-t" .-u I ^^kl 
^Lj-flf tjrLJ >4-toJ t Jl rtlnVl J *Luiill cjtU <U fc^ j-tTu ^ i^M ^jL^ JLa_3 • JIJ^SJl 

* e 1,1 

<±jMj CjI jJL J. yjj 4_j| n 'l > ^. SJ—a^Lj J t^jl—^j 'i j K ^jj— c 

/ya j mi r 4 i,u.<i -w /ya j i^ir Lu I j|jj£LIt /ya L^jv^/ oLo \ ^ 0 i aLc j-Ljj 

CjjL^ Cip. J^^l -Jail /ya JlJI nlTI 1 ^ *"< ^ T <v aju mj i jj>-1 (. i j i »j ij^uLua 

(J^Lj 4j1 Julj Lc-l-3 ^aX.j 1 V a ^ ^' 4a_JLl SljJLl £jj /ya 4_jwj^JLo 3lj-«l 

^ j-tiLdl t j J o_>JL CjLI^-phJI ^yJl j mi 1 11 /ya <ddJ ^jL^aVI ^ ^1 ^^JuJ^ 

1^9 <JjL>* (-jjLfcl)! /ya ^JjjJL 4JLoL_u j-M-w j^v- 4i_yaj I Jlj iUV ^»Lc . 

4j^-j*oj| f>jjfc Cr >L£ I jl La (jitSLu ,j! c_jl_IiSLtl I JLA (JLst-4 /yi 2>itJ^ j /ya 
J>L^ LLjj (Sy>\t ou.ll /ya Jj? V^ 3 ' ^(L^^L^I I ^jVI JUu 

.JjjSUI LLpt-uo (^pslj-cl JflA \ <Xlj^, t CjjI£j . /yL>J! /ya ^J^iL: 



V 1 pgjw^ogjS 

La (J^^ L0L4-I cUIoj mi a CuL£ edlSl^Jl CjL_o!jJ d-U j a ij mi \\\ JU£. 

L&j o r SLLiJ tlUjij i ^ \ * • a^L_uj^_i ^jjs jJLs^jj^ jjLa CJD 

^j^J <, q\ 'o » j I ^JLjJI i V n t Tl ^, ,1 C 1 * jin ) <Ju_u 5 j ifu_£, ^£ J 2wl 

IjjLj 4j! Lc^ i^j-tjuJI ^yjs Ijuk j 1 1 ^ ^j-a IjuI * ' j ' ^ j js 1£Lj V CJD (^£Lo) 

1 JUb L$j j-^x-JJ LoLcj i H dl^LUI n a ^ 1 tl^ Ju m£JlII 

Cr^ (l>^e ^ Ls>*3 ^Aj^ J/La '.^yia^UJI ^ jl\ 

(J^Ctrtj Ut cj^L>. (jjj mi* H /jj-oJI cjLuj^ Mir ^jJa MjlSs juv^ *-j^L>. ^j-uj^aJl ^jl 

(111 nj jJI Qia^oljtJl jjLjSUI \jJt j^a] y t n 1 ' ^ J <^>1 1 p j «" 1 1 I^joI J V" i nl 

y 

(jja <jL£ * 1 f^>jl j^Lo L^jL-oI Lo i^^Lj-c-iiJI -ilj-^f j-^ ^, \ V" mi "i T 

: jj&j i4_j|^x. ^Ji^i d^ol ^jl^ jjj ^ i jujl>. t LjjJ 4j1 i " r m j Lo Ijla 

/ya I JL>. jJAaJ! JJLiJI ^j^o C^Jt-izi 4 jl <i t II ^jub ^jLfl t /j^_4 ! (^yiij /ya ^^Lc 



'M H k» > 

tfJLA Liajl J^. JuS 4j? <ya ^LtJI J iriti ^ jJL (^JLl 
(Jjl oV (j -4 >^ ij-olil LbcLtlieJ UjjOjJb <<_ o_>Jl J o "t t «.U 0>*>-^ (J 3 *' 
ciJjJu ij\ IjlA ^cjj Jj iLjjljj 4 i Mi \ U Ljj-l-T^, J 1 fjj* CjjLj CjLjt "i < U 

. ^ ^AL ^Lc j-qjJ1 oi-^j^* £-*^' c^^ 00 cr^" 

O^jil tijJuu 4jL-£>yi o\j - * ^ J oU^v> ^ 4j (JIjJulII ^uj o^ 

Oj£j o' o^-^? c^j-JI Lo »3l rthll mJjJucJI ^ I >U" a j 

iL» OJIS^JI j|j J^2 ^ii-ljJI J^L-..,-., ...VI o' cr^ ur^l 

ol ^1 j. j <<<i 4_A5l_£. 4JLo ciJLiA o' j J - 4jUI ^ C> m, 4 1 1 << \ ^ Jal 

^AJlL ^ 5"^° Qj) »1 olr fju Laju^. Vj oyJL>JI 

j ; U 1 m mj I A>, H *<r lj)h*wVj t jjj mi 11 W d\ j m« j ih < n 1 rv" 1 a 

1 1 jmT o^j^L^II Jol^ jjlc oru 4-JLw 3 j mi r oJLla o^ 

t <.ii i.oJl o^Lj ^cJ 1 JlA o? VI .c^lj^Jl ^Lit-aV 4_^L^ J_u-buo3 icjj 4-lA 

Uj^>- p-ol ir^U -ilj-bVl o^ ■ * n *^ ^ njfi "sti j j Min**iU o T J^6^i 



J-uaJ C^£j ^yfl ^ ^JbJL>-l . Lua^LLo LfcL>ol 4_3e_Iu Lgjl j-o'iM 

djl ^1 I MU* «lJj LiJl£L*U v , m, U <>L*II u' > VW f 
(^jlJI LuJ^S' Cr Li <_^>JI JLjp-^JI jLjSJ! L^jj * l—b o-* 

JL3 lLLi^ (J M J < ri I^JS * ^ »^>>^ L— ll M 'K 4J <,"< t iM Lj JJJ i I ^ O -w ^ J ^I**< t M J V 

4-lfljl (i <ilt i^— >■ ijJjjj^J ^J-ji "i 1 n 4, n ml 4j1 j3 ^aJl r. t ^ ^AT iJf ^ 

. I ^ mi n\ ^1 Jyi 4 <ijL,iJI jljJaVl ^ ^j-u-J ^ l*JI£L>JL^ ^^Ij-joI I ^ j j 1 
^jLJIj ^1 "« Tt 1 11 1 4 jlr £j\ \ 1 11 \ ^— Jul 1 a j) t cy^" ^ j-^tj-JI ^_y* ^1 <rvl 
^-jj 't " H 1 ^1 c <„ r 1 n n-j ^jl^ taJJb (J/G^^—jJ I H 1I1 4 j Ij .a V I o 'W.VI 

^JL^ JjO P RP SrLh» u>« tM >^iJ^ Io^aj .j^IJI ^LL^ 

iiUj^lt 4Ti. r j7;» jlT)±> (j^u^^JI ^Uj Cryjt^ cjUKJI 

^jl_^jLi l_4_?e_)j) Ju Cjj^LLj j^yjJl 4JLj^Joj CcjL^3 . ^ i tJI 4 < n j >^ <__)l_J <?Jufc 



^ rt^j Lo 1 JUfc (J^J ♦ 4_jJ_>J ! 4_jJlj [Jbj^a i 4 1"^ «a ^3 Ljl>o jrg 

iLj-^ >>J Iju»! £>Uj j-yjj^h» O^J j-j-c: ^ 

J,j < mi" 3->L_cl cr Li 3jjl_aJ1 4J (jjj^—jJt (j-a jujl^>J1 mJI \lxjt <j] U > 

- ^_jL_j_jlJ! j .i,,, t j V J-Aj * ^ in a\ 4_L« ^ mi i tjr Ii cuil l1iLjjji^_-l11 

i 4_i 4 rt 1 1 "U Ij-aVIj cdLSL^eJJ 4_u_uL-<-li V I ^o^Ltl ^ibl ^j-^ 0 (J^ 3 * } j» J i 'i n~> 

VI 

(((j_uLo_>. (J^l VI (^paj-dJI IjLA Jj-L ^-J» i(_ =r J-uVLi rtd 4 O VI J-^J3J^ 

ciJLS^JI 4_j Jj1_3 ^JlM *!jy,V1 2L^ Sj^uaj j^jGf Ufj 

. (j I mi T I Ijl^j L^Ldj 4_lj_£"1 c i <^ (JLai, ^gjlj ^ifl <"< MU Lc JlLc tjJujj^j 

a i i r C (jji-J (^jJi j l dJI (j I 4_j I gjjl t>;r J3 jc-uoljJI ^j^» 1 J . 4 uli J >. 

5j j j^s 4_i Lc. j L?r Mt | L^jl3j ^j^a <"< ]rt 'n < o I JL3 jJujjjj 4_jj ta ^j (j ! j-I I 

c « t mi T I L^ILa ..V n <t ^3 1 4 rtj j l^_<_u U t nl Cj Lj^j^jJ I C< 1 1 j La^ . aj \ & 

^j^SLj . La 4 o ^ a 4 n jl^^j ^ j) rtj 4_j I ^ lr Jjlj ^JlJI j_<j V I i4jl_jLjLu 

4 j *^ (J t <"i j (^JlII (jt^LU J-Aj * j-^W (j W "*> 4 jUjJ 1 oJLA (jl Jl-^JJLI (j^o 

^j^Jj-jJI (jl J J—O ^jJl i^j-uLstjJI (Jj-^ 4 h jJ I tfjLA JLJ LcJJJ .tj"^>«Jl 

J o r ^j-C-J L*_a ^j-L-^J ! I Cuj— us La J r 4_j1 JL>.j 4_j1 VI • 4_i ^j-it-ja 
jLUI Ijub Jii i j LaJI JlI^ Jj2 C^j ^ ol>LaJI JLvf ^ 4_LxbLs 4_3^Lb 



V * P9J11909JS 

U^-H -^iej * Ll* U5d>^ 6-* O^J^' ^ '. ' J'^J 

Cr* 4_AiUe_^ Jlijl! 4_fcjjl j>-4^ ^ 0^3 - Ofci>-^ J^>^ lP! 

i^u_oj_J (j^l ^Jj^-j 4jULI jlju 4_uLjJ1 4 <>K U ^ j t ""1 jJ.«js . < j^2>jX\ 

J-^jJ i^SLl^uuj _ ^ i l*oJ^,?l<-o - ^jL^(-uJ^>. t^y&j~a 4^o_uil Luo^a c^-t-i (u) I JUb (jp3 
<-r^ M, J i •(JKHJ-^ J " ' ^ ^3 3 J * "* ' " J <JH°J^' U- 4 ^jlj-i->3 J^-i 

n ^ ^ V A 4 g-lSU 1 j J J . j^.i-.i— JL! I ^ ^ jtl t 1 .Uy 1 1 ,ji i 

t 4 \ V\ <1 t J_ SLa CjVL>- J J (j \ < r^J I < , < i < 11J ( J/U>. j )l_J_uuVl LiLuj \ l < 11 V I 

^-jujj i CS^i <) J **'J g ( j |r 11 (]^^JLa ^ 4 o KJI 1 irijl Cjjjjij I JLC Lo j 4 ^ 

. LjL-CjJ (J^ij-ua (j' J-«»-^--5tJ 4J1 tfJUk 

uLiJL^cj Cm ^ 1 0-uaJLl (^-LjLjlJ I Jjj^M 3j_iL> 4 j 4JL>- ^JUbj 

4JL^JI 0 JUfc ^ ^IsjJLI 'cr^l (Jj^' t>° 6 4_!L»dJ CIjjII 

,(L$j ^.j-oj ^j^-l ^Li-iit *^a^litj i^JLl ^^JJ 1 3^>^ j-Aj) (J^ti ^1 

. ^JL 1 4 n I" V ^ <; I jj>- ! 

Juj t JL_>. I^Jl (jru>JI 1 Juk jI^-ujI j i i (i ^» jL_oIb Sjj) («o ^JL)' 

(j^ji^iil ^ j t j . ^ j * ^ * ^ -^."^ 4 jn'cw ^j\J>- ^Jb 1—4 L^-lS 4_l^3 t jx. 4 i*iiL^ 
CjI o K 1 1 j 4_j^_£jJU 4-j^ U> i"i tjr Jo 4_oj^_L> >.t j tj ^jLj 4 K mi ^j-* ((^J^ i"i I \ » 



^ Sjujl^ 4 J£ <j} VJ ioLjjjj-tJt ^ juJJLI j juJJLL 4-5jjJaJI 

'(o-) OtPjLH cr^ «Jj l?-*^ j^T crpjL* 4 >-WJL* 

L^u c-fl j^u V Ulj L» S^lLi <jt Ll£L^> V I jUIs .<-lUj£ j^Vl 

^1 oj kUW 4-ik. U L*_l3 4rtl"i^,U jcJLI <> 1 n|- V ^ L£>i^ 

.4 ilr 

^palj-al ^jJl£. ^JLoJIjI t—ut^uaJI (Ji« nr\ ^c^-i j-^L>- LllLiJb (J^£ IliLlj 
Jfl di I (JJ^> L^JLrt "i tl (j^Jj t^oil (3£>^ (1^ L^J 1 -*' (Jl n **mI I JLj>- < 1 1 

^<Cl.»j I j U . <_dJ JlI V i ii ii c_a^ju V S ^cJLl ^_til_JLl ^jJL>Jt ^LaLi^j 1 j ■ r n\ 

<j-<o jLoJ I ^lioLt-Tu La J I j i oK*4 S^jJuJl 4_Cj^ ^jJLc (^pal^-cVl jj) * Ju 

.ciiJj JSJ 1 j j . o lJ&jju V S IjU .Sjl^^JI olijj^Jb 4ll>. JlLc 

.IT^j 4 oKll jl^ ^jjl ,jjJ 0^ I M 'cO-^l ol o Kjj Soj^jjJI 



(jlj \ nll t— >i m"i (j I mj }Lfl S aji "i V i (j «i J *3 1 n 4,1 o (jlajJll I jU 

jJ^I jLia (jc <jj t\\\\\ o^j-^e 4jLus>VI ^ lLjI oj^e jLoJIj 

. 4^jju V j^of 1 

(jljj-iU l)^ 4 ^ ^ S JUJL>. £jj J}L>. (j^o J n") n LaJu£. «GJ^L^-u £r^>JI J t *1 1 

. jU,aJ L^u, V SI i U . (r) jl >L jul^3 ol 

^ i J j J tl u' cr^J ^L^LII IjLJb J-a JjVi JinnU ^jVl 4jI JL_J1 JlU 

4 LajJl2 L^J 4 j o ^1 j <-i\j.i Lu^dia i(j^jj_jJI t>-^ . 4 j o \) L^-iJ 

L^j j t n 1 1 ^ cjIj j t**i t ,ii mu ciUj 4 oK L^-Ja J^tlLa 

^jJLll o^jj^jJI 4^o j Iri i n ^ . ^j—^l 4j3^_*_« Lr^" (J j) -»J1 j. j r ^j-a 4JLoL^ 

J<miTI ^ya j^iJu .(j^JajJl fjJi ^ rMn^iTj (anologue) 1 j l ^L ! m}\ 
jJl!?I (jlJa ij^Vl L^j LLia . 4_u$JL>Jl 1 ^ < <i n L^jt Ijla ^ i «j 

(^^O * W*-' 3 ^3J5^ cr^ 5 « M M . H (*) 



. 4 j °i (^^iaJjJLl (m i r-tj ^ jJl < nl T 4 j mi ) f L Qj **i ~r Tt "t fa ^J&j—A ^jljv 4_3 J 

^1 j-* « U , , M L L 

*^jLi^ J£ Jjlj ^ ^ i^trt i a IjuIIjLc 

jl_>. I 1 $ j *°> cj^LcL^j 4 1 1 n 1 1 n £>-j l^L^ ' 

3jj (j^Lai-jtj i^jj^j^—u c < u j j \r\ mi <" 3j j 5jjj i ^> :^jjlLJ LcjL u/ ^ < t jt 

Q^J^_±1J j i nl # m"U (J-^- LoZlJ I O^^J £-JoJLj ♦ La^uij^-ufe (^y^ JUlj \ gj*^ Cjj*j*-ctJ 

L La- iMI CajL^j . J-cJL-uJlll 41^: Laj l^j Ijlj JL£ij t LjLiJI (J^SLj La (-jjJsIj (j> i m 

CIjL-LuL^IlJI (Jjljf jf ol j Mt/ mi!I jj>. I j I Lo ("i^tj <±jj_^. 4jI _ (j-nDI 

i j i j t " udLjb <j I tiJJj < ^ i j mi (JjtJj .^^LjacJlLa 4 "1 j i -^Jl CjLjj^_jJI ^jj^t_a JU 

CjJL>-^ j i ^ t_fllj->Jl JJlC SjLj jJb (._ i j mi T I (jl^ Lojjj « ^ tt m,i 1 1 

Llj .^JjlII 4_L^JjJ 4,j,V i nTl CjL^jlII J ^j! mil ^Jub L^j ^ JiJ-j L^jjJo 

4-^oj)ts r <i (^JJ Jjv ju uL^mi J*% mi 11 cj! j oLjj^_JI j^-A L^_*a i< i j miTI ^L^ La 

4 j o i^l (^| cdllA ^^SLj ^Jj .j <\ i\\ ^L«Id 45^ t ^ ^ L_^>j!j 4 l11L£j>J! oLjj^j ryi 

(j^LS* t LIA t_^lj-_>Jlj j^ajJI (j^-uJI jLj_£ » Lmi "V. I J ^LLaJtJ f^LC £yi ^CJJ (jL^ U 

jjJLl j 7t i W j-ua^j ^t^jj-j-^L 4 j ir 4-ul Jlc. CjUsLudI L^Iul jl «.LjI ^lojuJI 



* t J' 

<>» CjVL^ ciuui Jj! LSjjf 1 ^A1 ^UJI 4jL^> .^1 jutVl Itf jlr j fltVit 

<-*>^ o' cy 9 (<J uli * L^LUj^ ^ q\$-x^ lJJI o * vj-^ 

j \ tf\ a JU_V^>o i^ag^-Lkj-aJi 4^o^SL>Jl ^1 i Ir>1 Lkl^_>*t ^^jJI «L_CjLjJI ^jrt ~* "(t I 
OuajiV ^j^jl 3jL_j_jvjJ! In'rTl tfJLA C^jL^^ . Cj^HI a! tUU 4JjL 4 K mi U 

Si J' 

CjLjIj) 4-j j t .1 1 1 j-La^- i <^>1 ) \AA f) j.1 J ^Ltj ^ , 4_Lo JjIoJI ^ J V "t < nj 

u' ^Uji^^ 3^ } ^"^ ^ f) i n " * (j I ij* tn\\ . LjjjLS y .a 

J^aJbfcjj . JLo^Lll 4»S_jL39 4-ij>.^ 3^_i <^> i ^jj^Ls /^c VI tj-A^I 4_c^ < i,i-> i ^ 'i j 

^ J-^JU fjh L4J p,,., ,ij ^^in m.VI jJll JM_I^I t^jJLJLJ 4jL.^U 4 j uiLtl 

: jjbj ^-jL^ I J^l 4_j_Ja ^jJI jjt liuk ^L^j .^1 <UTI 4l ..ulm 

j' fr 

^cu-^^ asm ^ 

Ijuk u "i ^ t <uf VJ .^jJLI oLol^Lc I^L^Ljt-ij >-flL*j (jrj-^jIjJLl jjj Lu 



. 1 ^ * ^Lc vi 1 Jja.^i jJa^>Ji jcuj ^Jj t ^ Mtiii ^1 «uh 

^LlII j-S^JIj VI l^I j^JI (jjJ-Vl ^I^TVI ^1^3 <jf S'* c> 

J^J . jJo-JI ^ 4_iJLjuo 4j_3 I A ^ IjJ^ ^jl L^I^j IjU laSL<kj tjiwV! ^ tcJL 
(J5^>- (j-* mi 1 1 1 O^j^jJI <_p=> I j»a Lj jj>jJi)l ^ Julj ^jl Jj 1 <iU (j-a (j! < " r n 

i^j ^Jtl Ji*l j ^n^ll ^jl jjl^j) . Jj-5J (jL-ujJ ^j-A 53 <i<iTI t j- a lj j"'^ j-^l 
.( ^>L^VI ^ >LiJI JUo^V Ji^ j±l_J j.L-^JI JU^I ^ 

. ...... U aIjuuI <>a 4 o nll ^ uiiJj 

, 1 ri ^ t »1 <t 1 1 JI ^i&j 1 g j ^ ^ 

dJ-A (j^-Jj .(-JjLsb-jJI CjLjI^-i^. t j_d <_aVVl CjLLo ^1 J Vmil (j-^ c-Jjl tt"<II 

(jjJU^j V <L<^jL u I La i \j t i m 1 (j-ujJj ^1 In a j_^al t uli 4 1 1 n i.IIj (jLoVlj 

^jjji^j ^paj-jfl JlLja 4_l!Lo n jTI ^ *y <<i mVl wJLI (JiLlct (Jp 3 4j31—loVL)^ 

i4Jju CjL_>-LaJLl jL^IdI L^aL^I J_j^lj 4_j I jJUua j-9cj ^ I r. < ** 1 * 'i J J-j>. I ^ 4_L_-2 
I ^Klj ( _ ;r jil «L^alisLCj jJb 4 m a\ ^%JLJI J^l ^^jJLLt <-jl <r>**i . UU^tl a 

Jl>.|j (jlj)J t i "i j mi II ^jlj j ^ t j_a 4j^Lj ^1 ^LdLuaVLj (4_J^JLa 4 t ji m 

4e-j^>lSLJ (jl^aJJ 4^ajLdj4 ^ mi 1 1 1 JLlC (j^^J .(-jM^-II (jt^ ^y^jX\ IjLA 

S< UUntl J!La 4j jl, V t"i 1 «I ^Jtjlc ^] 



j" ,,,fltl <j! VI . Ijljw aJLJ^ jIjlcL VJ ^Jj ,„V1 J}LlcV1 ^jjuu 
tjj ftLL^j 4_Ja ^1111 I Ju ^jJI tzJa^Jl Ijufc (jLS llUj ^aj j-cf 

<JLuL£ 1 o *s c_jj^_a J^*-» cr^- i'- jL -^ t^j^j^-JI (^^bj-jo (J K u>l tjfA (J^ mi j 

L. 

jl^ SL^jLuaJl ^jLSjJI^ ;4»<-uLuJI jii ^L^UJI j '.4j^_*1^JI 

3 JLjL^V j^>-T jJsaJtJ 4jI -y " mi V ! 1 a^I^ U .^1 t 4-^oj£L>JI <,"i (n -v. Ij 

<-dj j Lbjuu .Cj^JLLt L^-ii^- f^-^ 4 j m,Lcj 1 ^ 1 U" <1 1 4_^jiaJJLI 

4JL^Jlj)) 4_a^£L>iJ I Cj^<5 I i clr^-J-J 5 J ^ 4 loj 1 mi U pj o <<Vi 4 tt j"i t^L-sJI 

4-J3j»A^q j-xa ^"1 "w «4 j MiLo ^j-y 1j lJlJ l \ * * ^^^1 i^>! J J «J « 4-j_i L%JL> I 
J-LCj I J)— L I Aj ^j^o JLj^ j l^j I gJ ^ J,t aV 3jl ijj! ^JUk (jt 4 4j_SL>J ! 



■m 

2LcIj3-JI j-t)3 o' jun- ^jJI 4-jo j atUI 4-c.jJJLj L^jJljq L^jjL-ui jLt^s <j | 

I 4JLlJL>JIj . (3 j-^i i (j-* <ULc Li-caa ^jJLl 4jL*-^J (JLaJL^l '^j-a ^ > .i^ 

4jf OJL>*j IjlSLaj t^Juo 4-c:j— 5 UL5^* Lr^i (J^-*^ -il^L^a ^JjI^jJI 
JJ-jJI Jj^ cr^^ cBW 3 ^ ^L^-i j^ta^>JI t JlA jj JlLo 

d 4j ^cJ ^l— »JI 4jL^_i (jjijL^o ^j-c 4j1 ^fl i^Jj n \ W ^sr \ h t 1 jJLl 

.(^Jl) « JljJ_>J| Jj-lJI)) Ijuk ^ ULH<? ^ J U^^l J ^J-^^I J JuC 4j j^^il 
I I Jljj . £ L>j Julj (J^ m<1V Lt_i g.rw. 1 *X tj i L^JLiit3 J^SLojV 4_lLjLc SLujLa 

cj! jJL» ^uk Ly* jljJl>JI ^jJJI Ijab Lj\jtxb (j! .c-oe^JI juu 

uL^ulj *>laiJI ol>L^ ^ ^>stUI ^ cg-< " a *>>^ 

^jjflkj ^j-^ SHJ^I »1 <iU tl JLj-o L >a„ \ r r j : ^i-A j I ju* ^jl dr^JJ fuS . 1 1 j < . .. 



_}^_>-jJ 4 j i mJ„! L) d»j_^_jjJI ^j_}Lw I ^ i 4 imiii o^^J3^' < > j < \>^ ^ 1>-*L^ 
j-i^Vl _} JLjlJ! Jjl 4Jol mil C< m ufau 4_IaJ^ , \ ^Sj 4 o KU jLLc ^jj-J Jjtt-L* 

J^oJ-j La J 'f f j :<J^2o? ^ ^ j JL? 4_j L_iia_j>J I 3^ "< ><0 i o^-* -*l>-^ t^JI nlT 

(^psl^ «I ^oJaji a ^^,3 La-4 j "< *S (Jo-Lal ^bJuLc 4_j1 (-b_>J I o j "t ^ 

O^U ^ u ot^ttl 4.j,J c V i j) d, j ^ t^^^Vi 4 j -wLJI . <j^j^JI 

^ Laf> LtJLc- Lla ^jJJI 3^ L- o Uj>-3 i 4 .j u, III ^ 4_jLti=t^JI 

4* 

^jtUI J^L) 4J 4_3>L:V ^_SLo jujlj>JI g^JLJ 1 I jui> 1 <>>jt L^jj 

i4_i_jJaJI Cj\ y* "t \\ ^ys> La j j r j mi j T I ^_Ji_LaJ I ^-j-Lj I ^ j~<^ 

Cr^ L^'>^^ 1 ^ ^J-H-i LoJ_I^ j J Cr AJI ^>Aaj 4-C j mi 1 4 

- 1^ cr^ U^>^ >^ J^'j O'i^ lt* i' ^JJ^ 3 

^c-5tUI (J^Lj CjLj^>o^JI (j n i4_^lj.j>Jl^ t j mi j 1 1 ^J-^J t-ii!^ 

djVLw £$Lo oVLw ^ <jU1 ^ JtLjLcjj 1 mi o tjLfl _ n * T t 

<4-j.a." "^il ^1 4 j t j i U U 1 j"r^j ^ Jlj^_Io Lo IjlA ^^Ja^ . 4_xjI j mi ttl 4^->l mjl 



♦ 4 j <i^j CjLajU (^1 1 rilUa j>jVii nj V *4 jrt -w i 4_j I ^ I _ L» Jj ^ JLV "< < njV 
^ I <-Jl-l£ LoLcJ dJjJuV LlIjLoj . CjUlAJ* JU>- 4j? C« j 'i j I I JlSLa 4-1 <w j j f 

«u <4jjLx^jLdl * ' ^ n 2 i ^ J 'M *4_i1jLcj 4 j « mi (j-*Lo iiJl.1 A» 

CujLc CjI jin ^ ^-ljj ^yA Cj JL-jfcj La ^J] ^loUH I flK Lfc^jl % i "< "i t (j 1 




*<Sj^i ? 3-^3*33^ J-*-*- 0 ' 3-* ^ ?3^ J 3-*3J^ 

OijjJ 4— , m. 



4-il V^J * <^-*J (j- 1 ! C>\ * f—Vl 



t ,, M ( n J A \»\* M ">J1 ^jj8 J JL_C (Jill " 

(JJj-JiJ ^ f ii-w (_y^J (j-CJul <> j->o VjU ^rmi tLj^/Lj 



o V! ^ J£ ^ 



f* 



i n >. i 5j j /r^ O a_aUi : &j—Llt L-j_a <_£S^ju j j <i.a j (jhfl ^cl^Jj i I _} ^-Aj^LLoj 
^ ^ tn j La l^j^a i \suj-j-u \y V j i"n (j, I p-Aj Jl9j ^ J ^ |j t \ jl n r (jj rtl V "i a 

4jLa J£J ) i < ^> j 1 Z^j^uIaJI ( j-<uu j ic YV • * J£J ^ JU-i^-Vl JLJ>J-3 
*jJb ^JL^-aI q\ J I i Ij^J I j^__oJI diljl i " V V (Jj) j i a\ ujVI Ljl T (Ml 

t Lujj j % i ^SM CjU^-a^/I ^ Ir ^ ^ "'J J' iffi miM J jlj ^1j*j>.J _ 

j^oVl £)L£ I jLfl . Lj_3LloJ La j_i^o^a j^Ji J^_Sfcj \^\\ \^\ La ^^a-Se-dJ 

i j-A <_jk«J m£JlI1 c_Lj-t-uJlj ♦ 4_i J i - (^lal ^ Cr^- ^J^? cdJ JL^ 

p h « a (j I VI t i J j » „m L^j)l < n Jl AUVt ^^Jjb (jJjJL-o ( j-a ^ci:jJ! ^^^i^- «^-J? 
^j.^n> j 11 tSjr*3 * 4_aj) ^ uLuia (J nl-il ^LT l^ajaSLj V I -Jjl * ^> ^ > ( jjj1_LJI 

t3LLt-a j^_st-*_^s J-5t_» (^-C tjw.f aj jJI mV j o tk II p WIT j ^t^'fl I Jub (j 1 

C-Jlj La (J.i.11 > 11 (j^ i .i>o CjLc^-j ^jl OJL>^ .4Jal_C^LJ <ilj-ijl (J?J- M'^i 

Lfejl-Sv Ti i n I (jyi^ LaLc j\ mi o -v jji^l jj^_a JUlj i LbjjJi Cr^ 

4JL^ <- <C*>jl La-4 ^(j^>l d i^<u-^_jLjiJlj i(Jj_i!l _ CjLjjIjjJI 3j-j-oI Ja MiVl 

^•yj t ^ , A * Ljj j. ("i aj tjjjJ-oJJ 1 i *ir a 1 (i " a ^jjJjJL^- <jL^ i L JLjIoj^ i^^JL>^ 



l J5LJ1 (*) 



LU I 

«UU 

Lulj 4 j n j>j I Ji-I I C llr> . I^ mU ( j_<s >-^' 4 » <i miTI t jo^u t j_a £(jr^ 1 ^ j ^ ^jl^ 

j^Js 4jJj-^<jJI 4_^Jp jj_u L_£j! ^ t «(J^ju 4_co» Ciljjl i^I^I , t <^1, 4_xjLc jJI 

tl*jl£j3 ^jj^jJbw La? ♦ o r<.^w^l 4 j ij 3jljJl LbLa < .i I j : ^jjJlSLdJI j_dL>JLl 

lu c 

c.i-Ljit-i j mijTI j^LlL_uI ^LJLj ^SLoJLI ^jjo-s ijLuJI aL^^ ^-uTuLU ^JiLo ^Ltii 

4_l^L_u I iim'v Lo^ Lcj-) 4_I^VL_u ^ i.n-ifcj Lufc > LT ^ Cul£j . SjjJlj t-LojJI 

JUi^j V V 1 J . p j i mi p 1 11 j , 1 j 'w ^J-tiiZ. 4J i _ I „Llv \ n j °\j j j V ",j 1 

La I jlaj _ j-lj^l ^ L^L^^JJ 4 ,,„ ;TL> u' ^! 

u 'na l^J t 1 ^ij «jy^Jj» 4_<iJ£ 4jlJ& ^j^jJLw pJLc La I • ^j-* 4_j_Ll J^tJ 

(j ^-i-uj-jLi ^JjL^ lli^ij p-A^Ji^l $ <j ^jj Lv. ^Lu 1 I (jL^ * 4_l£.L^>. 
^j^-l-u^—u *^L^jJI *-a*$ 1^ -v. J ^ (^JISLjjIj ^y^lj " mi! m^jLj-Ld j-aj 

****** 

^1 J mi i II t m, „>u (J i^^oLudl LjUL 1 jLuiilsI ^j-^j LojL>-j Vi^jJ^A 

^/\_l^>iJ |jL_j^a ^-lTu (j! c_<jfc-i JlI I a^A J^iJI ^>5Lj pJ . 4_j_Ioj9 j_J)±J 1 { \ r A c-jj^us 
(jr ^ 4 1 u '^LlJLI 4JjjJl ^Ir «LoJUlLo LoLLaj^j u n n (jJj .4_a^I Lajlj * J mi )H 
^jjSLj (j! « i "fcjij . c j-lJ-Ls! ^Jll (Jaj 7r."t y\ JlII^j Cj J ,--t&-J L_<a JllC VI SjL-IflJI 
V I ^ t 1 t j (^jJI i jJI^-H-j ^jl ^yjt—i-u mjJlII J^a u^ ^ I ^ " o K 4JjjJJ 

. 4 > g Ir C-JLljw. 4 1 mi 1 itu oJuuLc 



LxjLLaj^j ^ i f <"r n "< i 1 1 tn \n 1 1 JlIIj_jJ1 3 j ^ A 1 mi T I Ql " "i 

^^SLj Ijuk ^SU t ^T)) i*\ n * (JLdLsVl OdLhJ I a, v f r. tjJ-Sj ch*l9 a ^ ' "J " ^ 

-i3-L>J 4, m mi l <Lj_3t_juaJI 4JL>JI Loj J mi t H (jj_*-u_^u 
A f\ nX°i ^jja g-ij-ua (iJLub ^jl— ^ t- m "w t( JjLov3 »^ mi LljIJU uj jLJt-i (jL£ 

(Jjj* i^jJJ LiJLui <_^9 j-aj <j! ^1 Lulil <y9 CaIloj Lo-^Jj^JI 

«|j^uVl)> i ini La (jLc^—ou^ * Ij-uj VI J^LlILuI <Lj3e_i_Tu «^J < <i 'r H <_3L2uj 
^jjua^—aj iJj-^tSJl (jr JLoJL^a tiUli ^J.^ '"'jj *«(Jj-5-jlJI t^fll » L-uL-ol ^ 

Ojj) w^L (jl—^ ♦ (Jj-ujJ| ^jrU-u_j>*J p\c cL>L^t_) V ^-JjLk g-Jj i i ii Jl1j_£ ^J-<ut 

£-14.» V^) t mi <t <j\£j ^<1jL& 4^LL 4j^Li jl^j L j mm <tj ^jLo ju>. ^Jj 1 l^'^Lt^o 

(J^lj • J **< i mVLj j mi r U tjrA i n~»Q tjr^- tlt>JI ^j-A j-J^I ^^Lilu-uVLj J mi *( H * j^-j 
t" i"i n I JLSj ^ V! J j aj j"i o ^ j-A^ iJ^JLl ■ ^ j ' - ■ "tt 4 i^lr 4j ' ^ ' ^jj La 

Sj^LUl ^La ,oL-lu> J>L^ ^ ^ 4j1 c_»jIjJJI 3 » j <U o-^ u' 3_JjlUI 



4_cJJd (jy>. f 4 j 'g o^Lj JjUi,.Vl ^ J-^-tj t ^lJI 4i^L_»JI j| j — b 1 <jl 1 .njT 

Ijufc ^j^i 5jL-cL i n o >J i cL)j I ^JJ ^ Irt ttl i rit 11 (j L» Jj-Iill f<UlJU t^jJa ^y^yC 
^ < nl J < uli ^LlJI (^IjJI JJjjdJLi ^jj) t i <i j 0^1 rtl-w^ Cjjj i i 'g! J ju>-l ii_jLj£Jl 

jjjj—P Jj-Sj^ .JJLsc-UI ^ ^jbb jJa^ <y9 ^^^oVl Jj>-*-II ^^>— *1 

« J i n 'f U ^ ( t\ jLusjV ^jjLJ^ (*a~i!l ^1 *r rit 3^_?e_^JI * ^" ^jSL» 

«.**<! I ^c_j_jU 4j o i u j ^ji- 1 ^^ (Jjt alL) CjLjV^ i'iiii ^ jJ ^ I < g 



( < n 1 



^ . 'J '— '—'^ J3 4-4J^ ^1 i r^jj < h < y 4 j I ^ 1. 1 1 4_j>> 1 „V-cuJ 

dJufc i^^V > ^jl . . . »1 > * T I 4 o g (jJl 4jI » Oj) " l f ^JL? * J 4 g <.il (J7 SLj^— « I 



juaJI 



<La_)LcjJ! 3Lj_3 (jrAj icd^_j (^jLS p ^ *" (j I L»jLi_^j^_j-3 4jV^J (^SLaj 4jL) «Jj 

M ** ' 

VULT 

(JT^ ^ J '» ^^ ^J^J CJj^Xui\ . I ^ "rt^ lj^fl J-iiL (jji L^J J-ii-O Ll Cuil (j\ (^J) 
^ J O t 4 J «i r «J jjk iSj^*- ' -iM-J Cr f * -i Ij-JS V 1 j^yA LjU I * JUj .nl I 

LuLLl La( . I J n t dj ! j Luj ~i 1 itlj IjuLl^j Jj-^ 0 iL^jJ-iij ^jLlj*^! 

. \ \ i w ( h ^ ^cj t jIjJsVI (j-a <_AJ I i * * Vjt <"> <i <ir JloS Sipili 

jLilL ^JLc! u-jj-oJl ^ JLiS-fl 1^ ^m> j^M.r 4jjUj JM-k ^5 

^MJ^y aiJ jj i Jj_^ ^ ph <t tl.1 jUVl (j^ j ( .i yA\ ^^jJLl &a coli V • 

LjjjI^ Jtx3 j Jl_uoj ^oJ L^jI (jr L*_*J : J mi f T I ^ ( ti Tr" \ (jijjL^ m^I Jo3 jju-tfu (j^lJl 

«(cjlji,Mil<.)i.U f ^ j U V I 4_1^Luijj ^Li^Vb p j titi cj\ A fttt « ijJil\ 



V\ (09111909 jS 

<jL ^iiMfl 0 " J ,J lj) mi 1 1 ->L>ijVI Lo5 »^><J1 I JUb /ya cjry'>^ jl^-^i 

(«J 4jI_3 tlj£L<bj t Jj) rtt H calt ila .ilj^Vl {ya ^j^LiJ! -iljJaVl Jj_1jj j flUj 

(J-mj(J 1 {j\jju. 

JIJ-ljuJI 4 d 0 ! <jp3 t4 j mi^wjJI djL-ojLJll ^jla <jl IjlSLa 5>j^ .i^LJ <3^°l 1 ^ 

JI U 

,cl <iitJI (j^iJ St_dJ!i ^jjs JiniiTI 4J ^jJI ^ Sj^l^ijl 

4_JI j U (j {j\S J t m Ml (jini ^1 {j\ ^3 r 11 n 1^1 ^Jb <j I <jVI »1 oUtl t__otJ 
SjLcl JULJ 4_jU^L>. * ^J-jJLlJL->J I »1 oUH 4J p ^ ~ J i«e_ljL£ ^J-C)) 4j1 

U* JjIaJI 4jL^ Jjt , „j ^ 4jI ^^k. t (4_3tj^ mtl 

i'Ajsi Utl c_>L^_t^> I JJLC {ya 
(JjIaLaj 1 oJU£. ^ukjjj— C udjLi ^j^—i—v j^-J *1 <il 1 11 ^ IS* a (jl^Ji it-dJ^ ^UlJu 

A <Mtll < n m ) j t j^jLiJI i_j^-_>JI LuLll ^^yS p «>> «1 j <;Ij-j>.Lj 

j? 

tfJjJU JjAiJ i4_LxS_J| dJLA ^ * t I Cj^/L>J I j^Jjvj j ni J 4 jJLjjlJ J J ( i) JULJJ 

ijjjJLj^ (j t ^j-o ^C-jJI <±-*jJLj»JI m I ^J_C I j i (t i «I (Jj4jA ^JLc 

t, < i ii i jjjjJ SjLcl» 

IjJL_S_HjI t j__ a * ' <j1 J_j t «=■ i j 't C V I {ya j "i liU I ^_jJl! ^Ij rtll (jl 

iji—jjj-^. J-il— ^ i V * ^1 c (J_jl-3 4_j JuJ_jO « I 1 7: i n Ml ^ t n 

jL_jejl uo I — o jjfc 4_Lo /j ^-5v-JaJ 1 a <jL£j t^jJjJLb . <j_u . ^ j w 1 ■ C a 

* 4 t u a \ I JulII ^j^ijJ^ il < m»"t ^ . 4_>- i-^t_3 jj^o 1£Lj^_«I (^.3 4.11 M I <^y\_<_uj>iJ 4_<_uLj_j_u 



44 *• 

** W 

U^J I (J < <i ' M i <ijr**< I 6j-J*g\jlA *lj^ Oh 4 4j i^ni*! nil La JL->0 (j! t(3j^** jL - > " 

f*) 

44 44 

» j_Jli 4_uvj_c«^a ^ CjI ji^t V int i ^JL^j Jj-55j .J^flj-tll j! »1 t j . r Vl 
:<jI]ju 4^jlo1! CjIjI ^ in" i n VL (j-oL>. jj5tj jj^lc 4jjJj t>JT ^S jJjj -r- *-A (JL*£-I La! 

j ni Jl ^jI Mir ^j^a 4J^al£^ lj|j) mi*w. ^jl £c_ubljJI j i n I » j i (jl ^ 6J^ f L)J)^J 1 ° 

(j-uLJI frV^J SljLcJlt dLLicJj . . . J i j*i < .iU < rlUa ^44! (jjS^j tjl (J£l (JS^ 

1— iJl3e-uai)> iLujLtJb .t j t j I < n \ t n j aj ♦« 

^^(tiUj ci)jL3tj pjj) ( «cj!jjl>J,I jlv! ^I.iVki.Ij JlHI Ijla 

Cr^ ^J-^l ^jjJ.O i ti dj " U^U^." tl > ujjuajj u^-j^ljIua*Vl u^ H 

.J^Jil ^ ' " ^Jl mi^J (jjt J <j ^ ciU ju ^jUs ilj-al\ ^jlc 5j Uj 1 n U 4-L^L^JI 



ifl mi *r t4j^ljJLojVI ^JIjj^LLaJ ^jMJi ^j-UL^ (jL£ Ju-uill ^ ^ (j? <i-U j 

. SJjjJI 4_j j^Ju ^jLu 4_J_d JudJ 4 < nl'^ J < 



^L-^^j ^jVi 2UjL>jli ciU , . nrt ^Lcj ^ :J^-UI 

4-c£L>Jl jLi3 JLjUS (JJ)^ t < n J ^-^J C>^^J ^ *' d L* LaJLc- r*ii (^A^^J^ 0 

t_£jf J^jI 2l^Ij>J 4.A.U 4Jj>J )\* i |*Lc ^ 4_a^^J1 oLdjf ,4-jJjlrt"iTI 
j J i^3 LaJl?r j « (< ^6 J*^ ^LstlJI ^ ^ ^ • ^ (— aLt <*o 4j Lc j )) j^ol cl«jar j "J jjJulj 

ijtjj J (jl jLj"r L ^jiujfcJLj Lo I jLfl> (^>SLj aJj i ^ 1 t7t t| ( nlV"<tl (jLcaJ 
jt U^l > 3juJU>Jt A j A j S " " 1 1 J. U | H I (_yu_u_>*J 4 j ^ t\ 'y <? t ^L^J . «^rLaJ^U! j-j-C )) 



) \ ) *^Lc ^ 4oKa (Jj*. <j I CUjJ La (j-SUj .j-* V I I nUl t" <\ 'Oj**' , \\1 ^ 

»(J< u itl (j^ ' " ^ <^>L(-J jJ^J>- JU^J JkJj^flJ^? 4 1 1^>,-*W i ^yjjJL>JL I J J) mi < <1 *S 

JUlj m£jJI < U <j 1 ^ v i h 4o U j-t-d» I » : 4j 4 i *i^ La 1 ji$ < <tj j mm 1 1 

t *1 mi ^J-^f 4_5 JlJ LiJLju4> (jL£ llilj " p * A p<j Tr«t Cjj_^-i (j I » jl n » tl 

<jL£ J-ti^uJ <j I <"i )\\ (jiffi ' " JUj-aJLj 4 j " ^ La Ij^LiLa ttiUju <?LlC \ o r 

(jLl 4— 4^£L>J I ^Ijli ^JL) tOjIjJ J "l mi ^.j^jujj J "W 4_<a_i_u ! j IrS^l— >J> I /_y5 4_J-AL>JI 

IH 

^jjj i4^<s^SL>JI ^_oLj ^j^jL^ ^m^.m) ^ Jlj JL>J| 4 t\ *+-\ JlII jjjj i LLj^ lLILo jJl m -v. j 

(jj jJl c-^Luj ijij-o*]! Ljljud j3 LS!j , \ j j <j ^jLdJI ^-jj mi a 

4_L JUlj 4jI 4_9 j ui^ U jIj-j-uVI * ^ ^ £^ ^ 1 ^- " 1 1 £ys ^yjy* yjJlu 

ojj^.ju^ 1 j mi jj>> 4 <i miI jl>- ^jjjjl^ jJjLiJlJ i^jjjjl-i L^jj^aI m c 

Ll*Tu jj>- La I t JiJU^Ju^ LllTu^j>». 4 a mi! p ^ r a ^^/Uj^a^ j^jus ^±2umJ S- 1 ^ 



o' ^ ^-j~<£ j Ijju>o JjM 4jtj>M u^l^ o' *«< j-^ULl (>a LajIjJsI 

j-jus j-3 O ' O^- * -L*-*** ^ ' ^ 6-^° 1 ^ J — t ^^Js 4_j — Sj t o ' * J — i — 3^ 7^ J "n 

4UI f.itl 4J^jJI t j <jjjLj3 tiJLuA 05^f (j' O-* L-C^>-^ O^i . 4j_>^_aJl 

<JL>.jJ J n^" (j^-H CjIj, <iti />>a ^ t o <y n \ L> (j-ol_>J1 4_*"i__m -J <i!r> JL_>^ 

J J 3-0- -U^ j-Jsl J . « 1 j \7t c < a k / o » 

jj^o» o? jj-^a t^-jJI tiJJj jjk j^^-jv jlj^ (jL* (J7 ia Li_>^ cJi^^ (^jJI jlLJI ^jL^ 

^j^,<1i, a C*.L^r_< </ 4_a^SL>JI o' L? '"^ 4— Jl i <i Tl ^L) Jj^j>.JU^ ^^-Jfc-A oL^ 
/Lu^lo-i] t<L3Va!Sjv mi.H x La°> L _Ll Cj i " > a_<4> a ^/G_LoL^ (j^oLJ 4 Lio u \ a 



jJt Lajjj t< 1 1 1, n >^ (J i n 'di ^L^u^O CjUIj^-I ^-i-LJ 4 ^-i, 4 J J^^_>. JUj ^jl 4JLuL>J 1 
^jou-ol £j^_i!u_jO 4jf £JL-laJI IjLA ^Jj . 4_1£ J(n (II (}iui->J gjj. utj\ 

^L^jl < " i j < ^ j j . i riil! ^ i n->-i 4x, j»j »1 j >■! uLs^clLj j_5t_i ^,lr i \ j r j i^j^ ui t W 

.L^jIclUj UiUfcJ^ US*^Vi f U ^ LgjL^yi ^ mr.il 
^UjjI ^1 Ijus> o'j «3 jUttl J^LjJLl ^ Ijuljp dJLu ^ ^>^* 

tv 

^jlo LoJl-lC 4j ! VI .(JjijJI l^Ll^j ^jrUfcjJLiJLlj »1 ^1 iH :Lik ^jj^LUl fjji 
fj n\y...<i (jJI (jUlj-jJ! »1 r I Ju>.| 4j ^ JlJLj J i n Mi mi -> "( t * 

L^jI VI t 4 j U [jJs 3J-±> L^Jj— oJ)L^ eiJ jjj 4JL>J tj? ^ ^i-jJI u \c 
p tS^, a jjLJa t «j' m, \ ^ ^jj-^a ol o K i J *4j|jL_JI JLLjO (J i (i(tl {j\ ( u ">o Cj j i r> La 
«LaI^Jj I h < j {j\ 4_uLjJIj ^j^^SJua ^y(«.a ^Lj l^aSLi ^J» L^jI i r>r j 
4^wj ^^ic <L*U1 <"irt>lj loSL^j .u4o<nL>JI 4 i^lHJll 4J/VI cdl3 ^1 



(v) . .. 6 

Ijl , >> Ml p^i j ^~ ^JSLilj ^SLu Jl_3^ i L>qLq_5 4 <^>1L_>. 4jL_Ci cdji^j 

ijr 3 (jj-jJjjJI O J * k j ^ ^ L_4_) t * llui j i ii (jyltJI 4JLj^LaJL LjjJljj Lo 4_j_3 ^-3t-i (jr^- 

4__ju,j JLjOJ j j a C+jj-->-j-ja ^Jj__a ^jo/Uf La^ <"i'ij (jL^ jjylLJI t mi A\ 4 « j j tnU 
iZ^\S LoS iSLioLiJl 4 iUtl JU^ 4 j n i UTI c_j j^JI ^ olj l^^I iJ^HI 

(j-A^jjLaj cu^-uj ijl ^ ^VA ^Lc ^yja V! iijirtj 4jt 1 4 m. frjJI ^lu lx_4j 
t^jJI ^jSt'H tijLUI u>»^ ^jlU3 I ^it > ^1 4^.jjJ1 4-*£L>JI L 

(jl (jr^- * jl (jtr> t'<~^\ jjtj i "I l jIlc Ila **ij 4j t j i4 j i^t V miTI 4j^-3til V 



(2^U-u-5tx3 j ... ^1 1 La-ijj i^JjtJI J-A (j.<uJ mi Mi jj^uas^J ij^S l_Lx>Jl 4_>^3 
jl til mi ^jjo Luj , 4 \ a\c <Lqjj^ Cj_*_ojJj 4_uLl_u_>J 4_<j_j^w ^JlAj . Jj-aJI J5|jJL>- 

<jja 4_1jLa 4 rtK'nj MjU>- JuJ i u VI 4_L*J9 ^SUj V IjlA j I ^ I t>>/\ lJLL 

nj mi Ml i ar»o ^-±3 JL&LL ^^yic 4 « Ml 4_ljJiil £JL& (j? i j^g .« 

<jj LuLa i5jVaJI J-j-^ Lo j^-iiJij ^j^ij V mi"M i ^-d- A > i j-^i Lj^L>J1 JM_>. 

Ci t m.^Lj LdSj * <-XJLJ C(.<U mi Ml (J-Uuil>iJ (jl_) 

4jj, mi Ml 4_jLj_ilaJI ^jLj ^jjI<JL>. 5, \ jrt r ^jl^ i ^^j-ujj^jjj-^ (J "**<MI J-^^I 

j_5t_i ^.Ir, jjVl CjJ_3tJ^a hL>. £>^J ^ci (jlj - J ' ^ A I 4 j j J>-^°| ^J-^Lj i^a 

. 1 ^^ILalaf O I 'n y jjl jjl jJI jLlitj j I ^IjjJl j^J I CjIjLjJl^I q\ JljI^^o 

(j L) i 4 i k a < I ^ mi <JI j_j_u_5t_a QJ)^J ^ JL>Mj :«J-L^iJI ^ ni tTiJ 4 j M.MLi Jji-ju 

\ 4ja- ^tJfc < <~> L4JI ((jr^ 

( jr J9 Cjl J n mi" r m U ^y^l ^k^J CjjLSU jj mi Ml (j^ ( n ■>!■■! jjl ijLlJfcil IjL^J JU>OJ 

^ Jivj ^Lll 4^ V I ^ J it) JUk Ijl m, nl dLU*-Lb jJl^lj 4 4i^ ^LjJI 
4-ajMILcj jj-uLua/a IjJlIjJ i>>L^>-l V^J (jjj-JI i^^Lual T ^ fk^ujyzjj^ \ $ m^^j 

4 1 lu ML) 4jI « ^jLS-iilj ^_jLjI (j-uj_ju3t_4 ^jjj^Slj d»VL>JI p]ri* <a 

. 4 1*1 n t 3 j) j j iri TL MjL^>j 4j^Vj ^JLC jjSlj <j-I j ^-VJ J^l n"i mi! lAjL>J 



^1 o < (i 1 1 ^-fl 4lal mi n jJiil 4_j_a^£L>J1 J mi'iTI CjI m, i >o U-ua_3j Jjfc l£LP 

J£ uUj. t t h cli_>o jjj jJl jJI JuS^ Sjj-ol >J1 U ^ 1 1 ^3 J 1 (1 ) T I ' " t "'J 

Uli 

^yj^jLa ^ j r jj^iUl 2LajSL>Jl t"< lt"w 5 :^JLjlJ1 Ijuk ^ 3LjLjlJL 1 ^ Juj3 (jf 

(^^Uj IjIj-^ o-^i 1 '^'^ • Lj;^! ^lL«-^ o' J^Lcj ^Jt tiUj ^ jl£J 

Ljfj ...^A>j-jlL JjuaJa? L^j^Ja^jiJ ^j^ltaj ^Jl!I LiiUjI ^Jul o\_j £y* JJ^o^l 

S \cV^Jb /j ^ ^jji C r lu J I 

O^l* lIu, il ^> j. ju-aL^Jl g L al « Jl ^ 4JL3 uiJLlA 4j1 Jya ^ii^Jl 

o^l o^j^ ^ULJI (U^u* o 1 ^! ^ r) o^^'i 3l>£.bU enbyi ^Li^VL. 

4jjJjjJ J mi itt (V^ 1 n -kj jl tr\ 1 1 o^ ^5 ^^jI j^JI jj-<iJI O^-J j-<-uLcu ciJLlAj 
jlj^l clla^l Jj_^ ja-L: ^1 j^J! j^iJI i^L^I er^ J-^J >Aj - ^ufcJ^*->: f Ll 
jjJb o^^ (J-<jjjlII (j^_cu_>u LjoI . ^-jjLjt^a LJuJ 4_l^>1_>- Cj1jLjIL>.I (^-4^L>^ 

Jj>- 1 (j^a ^j-ujJj <J^jJl (Jj»-! o^ JlII (j-oLlll JjL^>J jlj-flJl I JLA ^-L.xa G (Jj->- 



1 m!t L_-<_3tJ La ^ j ♦ j.! LlcLs JLil ^^jja 4lujj Jrt t ) La \j. j i jq\ Ijuk J - p ' " * «* 

JajoJL ^jLjlujLu Lq-^ 1«^ mi I H (j\ i (i ~»Q» <^yJ (J-CjjL>. ^/UJ ^jjLaJ LjJb 

L*JLufc <jt JL_>o t \ Tpj t nj-flj^_£ J-ua-flJI j^aVl C< mi^U L*^ . LjJL>- 
C-ijl ,^1 (^^3 ^Jj^JI 4-uljjil (jlalj^^l t>o 4jL2jiI iL>J 3jl*JUI CjLVjJI 

\ m 1 m VI 4_t-a o' 1 «~ 'J 6? <>° jJI (jicj . JaISJL m;j| jj jLp^l 

«U^-j* ^ J4JI j-a cZjVLv OJLlA (j S 1 LLJiL L^lj^£.i Ij-o-l 4_aLJI 
i^LAjjVl CjLdsVlj iSLajJLaJI 4_jjjiJ| SjLcLaJl <jru jjl^i^. jjtJ ^^Ll cl>Jt>o 

Cr^ 3 jl>— J». i^jJt^LI (j-uij i^L-JoSU ^yla-tJj <<-jjl j -w) ^ij>Il 
(j^O 4jLLI (jht tuJ (jjO t-Jj^-Sj Lo I JUb ^jlc (J^ljJJ . JLiJ^S/1 Ji_J>-t ^yol ^ 

Ifjj-MMj-u JjL^ in cr^ t^Lljaa-4j<VI I JLA ^ n <^Tt <-. < )L>J I 

"o°) *ti * 

Ji 0^ pl t II I JLA (J < £j\ 1 ii ^ "i t 4_j_JtJjLaJI l_>^L-T!t i aJ i (jjo ^ 1 1 p Jl_oj 



Jj_fl , Jl « - < VI ^ L-.L&JI Ijuk tjb I-OJUC. 

J^KJI juLuJI jujl^ ^^1 jlL* tJ jUv 



(JT lJ I iCjLfcjl 1 'i 1 1 jlj^3 ijy^C- 1 n " *J Joj i < rit, I 

m lM! 4_ul JL.JI 3j-J <nll £)j0 M 11 ^ ^LjJI 

M Cj (1) A ^p. ^ U^A. i V ^J^N 

. (i) T 3 fc) Gj 

t Ijj-cu^J j-ti^c tlry>J I Iju^J^.HFW j-oa 

S' 



l2> 



j j c 4_J1 aJI 



s J' 

<J-J-3 4 ? U jcJLl 3j mi^ /^a j-jJl*o *J-^ (jr^ VI ^ ' r J' «jV JLujjlIII 

tjr l£. aji <i <Xl (jr A <Tr"< i ii a J-^-^ a t" fjjS i(j^Jj^_jil IjLA 4 n jfcj^ . 4_l^jl>JI 

.Sjj>. 3jljl LjjJl! oj-^-^ (j-aa) J J r o>a_a ,3j^>Jl SjIjVI j ih 1 1 1 
j I YY ^^jui^A^j£ (j - ^*) CJ 4 ^ ^-3 'tJ^P* O - ^ 56 "* 4JLiL-uJI a j n n T I 

^j-^ m ^ qJj mi r J (J^^ 4_il Tl£ Juu Cm ii mi "w t ^JuSU^ . J^>-I ^^jj^A^jS M^i 

* 1 't j r.o 1 o'r 1 *|j-^VI <AjLlLa ^jlVi i ii I JLC | i (jr 3 ^ J J J^ ^-^^ (jr^ 1 ^ 

i ' ^ J ' j3 J '^ < . 'l-*." (jipl-l I « bVl » j-A ^A S (( Lj t )) OJ— ^ fj^a o-^-b 

.^Llo* (jJ I *. ^ ^^^J^-u VI LjT La S 4_JLp* 3j^ <_^l o' ^ JJ^ 

(jG^^JJ (oCujI^ * -Aj q m o *h!I ijr AjLuD I ^ Tit^r lj t^K mi i'int <~>j Ju3 ^j,^ 

L* L* 

****** 

*• *• *> M 

<LjJjj < iljQ 4J <")Kj?j (Lsc^o ^ <"i f j jjyjJI (jyjfcj .3j-£ljJI odj^*^ L 7 M ±J^ ^Lajfof a 

^ (J-imjj » 4 j . t'^ o-C i n n 1 ^jLo! o' ^j^" V» - ^ ^ L_« o' J ^ J ■ 

jjLa LTLS 4> S.T Ij^il o^J lj^»t J*-^ O' cr^' Lr^ J^JHH ^ -^je 

VI <-.< m J V I^J ^J^*^ LfcJ^lfj ^jl \ i n j^f o' (jr^- LflLu 

3jIjL 

^j-a C-u! JL^ 03S0 o' O^^V L#j| j-l^I jJI ^ S3^>J1 Sj'jVI DJUfc C-uf oj! o-a 

JjLju 4j^>JI oL^ ^J^J MitV! Ijub umu^j *4_l»jJ1JIj rtMIj £.<i~i >l' o^a Cd! 
o' ^j_alu 3j-Aj jj^ 0 ^J- 5 t Lul m 'v. LfcJJu>«J jjpJI 1 1" » j j U o_>a ^Ij^Vl Liilj 

ji-«J o' ^ jtrt"< 1 n ) pir 1*^ t jl j tU jj^a 1 itvi V La Cjjj>j| JL9 LljLJLo* OJ^ 

OJ-J^a— 5j (j\-t_qJL*JI (—iLUSLll ^j^a (J\jljQ ^j_> jU , 1 ijjjjio o-*j-J idJLljk (Jio 

^j-s b 4_ulj>ll ^o^JL o>^ie jI j^' cP! p mi ^0 ^i- 5 ^ 1 H 1 -' 1 o! ^ 

VI 



CjL 4 L* jl^LUI Ji-^ljj . I ^ ^ m 4j£ <jf ^ ^b) 

j^o <jl LflLoj (—flj^m o ^ : Lu I j ^ <j<h! dJ^JLoll ^ji t ^ < !>Lii_4 ^Ur i 

IjUfc (jlj i J Lalai p ^ , A >f IjU i < »1 JL9 La^-c-C (j^aSLj JLaisVI Qj I »" ' "J 

4_lS 4J La <j I JL^LJI 1 jufc <JLxJ jJciitj pJ 4_j| . I n ^o^jLlm < ^ < j < « j_A 

jlj^V SjLud 4_a_4_ul_4 4jIjJ t cGla ^(^^Jm (j^o ^Jt^l 4_lS^ i^JL^ujI La JjLcj 4-wuL>. 

4_1Llj j-Lajfcj pJj * JJLuaJI IjUJj ^(jj-ti (J-*-^ ^ ^ <l * ^5 ((JLiILdI ^Unna j^jj^j < n 
4_ij I j^J I CjIjm t un"i\ \ <LajLus 4_1 jU t_-JLiaj t)$ >a i :4_>.<^j^a j-uLua lillju .' ^ 1 

p" ">J S, \ur CjLae^o^ j 0^ OjLLlj>JI L*J3 1^ j j <t \ y j o \ {j \ 4-laJLiJLl ( j_4 

J-cLc tiJliAj .^l; , ,111 3jl;MJ a Ll-JIj ^It-iJL^ 

4l m > a jjb J^oLaJI Ijuk i L^JjJu3^ 4 iir>V <"iTI JSLJjJ jjj-jJI 4 j ^ ^ 1 1 1 J^a^o-*J! 

4^atjltlll ( j r JJ J-t-o^lll /^£w<u 3 ,a1*jJI jL< ii a <JT J! I ^ i "w Luo 43- 

J m (II (j*-t n >• "t (j^La^Jl S^jJ « ^Lst—Ju J ij ^ pJLc» ^L-uSLa (^jJlII <, <"<^ 
j»Ltaj (jr fl 4_j1£Ljq 4-xjCjj ^i>- (jy^ J j n "1 j 3 . 4jJj n\\ ^ <- >■> 3Jl^>-j-xi 

ic jLcjL i jl^Lj _ j^jjVl oL>.jjJi ^,1^ 4 Tl jlj^l ^ *\ jluI _ ^^LU 

CL^tJL^Ij ♦ ^. <CL>JL I 4J 1 (jr^^ y*i o'» "1 1 «VI 4_jw^Lj ^l"< o" m^fl^ 4l flf <;1 j| 

Ji^>»^j| (^Jl (jyjLi Lj^L ^is>V LaLIaJ ^ i t"> I ^ < n.^ «^L» JLJJL>- pJLc.)) <?jL_jlC 



CjLkjJuM -iljJalj 4 o nll jIjJaLfl tjfiiitl Ort-ui-^o ^ ^^^-ti 4_l3 JLd*jjV jJal jJI 

j) ** ^ £ 

fV>^ -> >^ . ^ i U"H J£j (l>jaj9 J-AlU ^erA 1 jJ>^^ ^jL^MJI 

^itVitl ULLc <j1 < nj^ t-ilj-il 4j( ^Im^ (j-ujjJl Ajj n ir j . 2Lj|jj 4_>.,<Cl"w 

(j_<ci (j I 4_j jjJjJI I < <n La .4 iMrti C__jJI 1 j < njj lj_g£L->. Qj jJI 

4jJ_3J 1_A (jL_T 1 O ^ flj . J—*J _yJL jJLl Jmf ^wjLlj LjI (I^>JI fj < <i -*Jj 

t.M miTI (jl 4 n j n -hII ^ j, V jjj .(jrJj^JLlJI ^ Jjij-Cj m.j (iUj j mi 1 1 <j\ VI 

^jlstU 4^>LcVI ^>L^J1 

4-Lsjilt a 4Jj| ijr it> i 'n j i r\ V mi ^^jVI J^^JJI L^j jSLcuj ( jr iJI 4-ajj-LJI j^Ioj 

1 rt lUtft 1 ^ j*q JL_>iJ ^j-J ij^jjLjJI I j-A ijr J^ i < t nLU /cSLse-IiJI 1 ^ j*^ (j,— cljJ 
(ji 1 1 **< mi U 4__>-j^JI jl jj^JI (. 1 j tj ^jLfl t ( Jj.o. < Sj » 4 j t 1 tn"t 4^"^ JL« ^1 



(jjl ^ <-*u m (jj) S \ I, I . (j\-nj3K-A ^aJLluJ Q^_a^>JLI . 4— llm Lj-B LgTu^l < t-* t*>^ 

LgoSJj <(j < II j-^l^o 4_jLl£ LT £ Jjj_La.ll ^i^U 1 gVjjtj JM-i- ^.clj-ll 

: J I <i r V I Ijub jj-p 4_LaI Jl-o 3 n K mjJ->- ^ Ju aJ^ . 2l*_uIj.. m^I 4 \ 1 1 < n\\ 
4_>jJ3 Sjo Ju>. 4_ljf 3JL>. J£ ^ j 4 trn ^jL^ t cJjl mi!I oL_uljj ^ oLlJjJ 

t h mi i Jll . ((^-JaJlJI 4__U l j-o-J jl-Jt» m**( JJ 4_4 4 uil l d Jl_ju3 

j mi n" oLoljjJI (j! ^jI^I JMJo Jj t a ^k- c^j^w! ^_pJI c^LcJjjJI 

JjJ^ ^ ^jJLl Lil» L^jl^ .mj^I cjI .^^iUoVt JLl ^^^o 

I jj VI _ «Umi^UI ^ Lfc-ijw ^ 6>^f ^ J I o ,.,1^1 o!-^ ^ 

4— oal v->-VI Cj^j rTe-Luil CjLljj ! j _i ' ~ ■ ^ ^> . 

J^„ m, 1L> 4j^-i Jdl— pjl 4^M-C ^5-^-3 tj-c tll^cjl jJI ^ c ,; j "tb #:LLiSU 
La J 'i r 5jt_iJLuaJI 4^^\_«JI o'v A ^ <"< i^^Lj _ ^JLpjLt jJIjJJ ^alj^VI 

jlj_A *LjVI J^-^j o ^ ^ ^ /VI cLd! jJalj ^jLu? ^ ^b^l 

LoJLlt cjVIJs -.(J-u^jlII 1^ /A J^J^l j^aVl >J * j * a U^' * 1 j 



o f erl-j-l^JI o-* o' J3Ujj .^uLcjJI ^ j^VL cdlli *Vl o^^J 
IIa o' ^! ^U^I 03^ L» I j j ^ j ^ ^ pjjUUI JLiLVl 

CjVjLst-ja L j_Li_4 * "'J Lfcl * * '"' ' '• " ^ Vl_£ : ' ' ; ' " njlj 4 j"m 

l^lfl JaUI ^1 IjLila JL^U cul^ JI^L 4JLiU 

. 4_J j L>JL I j£, lJlS^jj 

Oj K mij ojjJl^il oLj ^.jJi SjljJlc :qj^ mi ttl oj-^ cr^ n "< ^Vl ^JUJl 

<^<u1j-lSI CjLl^IjJ £ya 4jj| o^l <— ^ ^ ^! *<>-i>^>->^ ^ * 

O^Loj V Lu I 1 ^ *wl LgJ£ r j "H C iLojIjJ o^ij i^jj^-jvl g t, I J Lalai CjL^jIjJ 

v* 

~ 0) u 

Llj>.^J^j_jJ I )) OJ ' " * j' • j ^-J Ll^ qJj mi t H oj— CjI m t,,um (jr fl J jL-t-tD 
oOj^_jJ 4 >1 1 m I <^> n <v IjLsl-iIj 1 3 J-Ttj! 3 . jJ^_>- t^L>. p ^ J ' pO-ij) j I 

^3 CjL_<_uIj jJl ^j^i 4j_4_u ^j-Jj^ (^1 c j j"Q jjij a JLjl_j La 1 . 3_i 3— >• J— « j j ^ 

J.^bejg _ j A\ JijLo CjLal mi"<<^1 ^Jub JUU 4^1 VI 

4 1 tij j 1 II j._ljLIlII o-A Haj) nr\a Lj-^w . ^ <a lL11_LA o' * LjUjLij 

^jSUj JLatsVl o? i' ^ojJlII jJI 4-j «i A>\ jlSul I Jub ^ 1 1 j ^fj .^jjjJI ^Jl 



->j_^>J 3j1 t 1 1 \ W u^i-j ^jl ^1 ^jJ,l rL^tj Vj ,4_jIj ^ 

J' 

Lla^j.} Sjj^j, <>iTL Jl_>-L> V ^jjtjj i^_>-VI <J ts\ n < <\ LgJLa LljI j ^ 

»n <T1 ^Lc. Jli jlbj .^jjjJI^Jl 3l£Lt>o ^IjljVI 3L£ljt>Q '^"V JLils^/l 

. (J^^J! IjlA (jyic < <n 

4_uaJL>Jl 1 j u ^ j tra V j ^1 Juj L^_j_B (j^j Jl^ 4_^LaIL>»VI 4 j.^IjkJI 

S^Ij^U JLse-a ^1 ^ i ii nj q\ ^j_4 jjui .^JLl (j ( nr I A q '°\ :4_uljjJI 

ili ^j- 4 O-*^^ t4-L>.|^ 



4j}LiJ1 (jj^aJ^JLl (Jj-ojj . L^Jla j-_<L« V L^jf (jr^- 4 j, fl " -sJi ^-LaieJ (j( jj& ^ 4J ij 

(j-UJJjJ Jjl Mlj"ijJ i(JJiL£ (jj-Jj i j J J ^ A J "I < tl ^Ukj t« LuIjLlJV. ^jjS ^j^L-jJ)) L— )l "t^ 1 

iIL>» 4 4jf 

, 4jjUil djufc •«(j'-"»^' JL>- tLJl j lJJVI Cr A (4^ nijll 4 t nUfl j j«m 

, (T) 43>l!J| jLiUl *V$A ^^.u <jjjj| S^l^JI JUyi JL^ J\ (jVl 

L»J 4jV «.n.titl *Lc al^V 

(j^SLj Ju9 (4_uoj^a (j^a 4j1 ii mi ^ Jlc j! (jiajjJLI ^\ A mi (jL> JLalL^VI 4j|j J-i*J t^tj-H 
(j! lLUj L-Jj-jJJ f ml i MVi jt ( 1 j jUTI ^^JLluil 4_>! 4_jj3 <. <l< nlt 

.L-t^ljJtil LaLaf j-tuj Vj i^L^Jl ^t-usaJI l_jLu-o! ^^udUI 
^1 4j > i3. ^ ^) 4_l^L>J| J\ jj ^Ij 4_^L) Jlaj SjjU.nVl ,jl VJ 

CiLfll in"i<l edLlA ^jl ^ JUut^aVt .(4-ijIjj jjlI. O^LvJLJ I flokt 4 ^ ^^j) 

taf ta 

(jLfl 1 LuljJ (j t ^J,<M "T-Jj 4 ^ J ^ Jrt Jjfc^ 1 ^-A 4—ul^JLll (Jl>- (j I LjL^O 

.4j^_±>. 4JL>. L^J I ^Luil < jr i£. (jSJj ^cJ 4jo^SL>J1j (j^j-ojJ-llj (jjjJl^aJl " < nt 



(JiisJ 4 .j -».^Lc «iL-up Cj 1 mi)' 0 * : L<iLcj (J-uSLjlII cl»JL_>. LcjJj * k I J 1 t\j 

J 1^1 n r l l>. Lq£ iciUj ^JjLcjj . <_)L*_cVl j-fa *-jLo L$J t4-uljJaJ1 

(j L ^jrd«JI Jl^. jIj^Vl ^flWi LaJU£.j . ^ CjjLsI ^UJI ^ JjcitJLI 

(j-ujJj j i n Ml Jjfc 4j^>J| jl i h J ((jLfl jjLlj^J j*Luj ^L^t-J La^a . 4 J ml J mil 

SjIjiU 1 1 j ^ Jj-aJI j-^- 1 u- 4 (*^>^ -t-iili ^ "*v f ^ njtj t 4 j mi T I 

■t 

<U-lJ Jse-a juj_a JlS ^<u>*J cr^J-* U^"" " 1 C^*>*' 6' ^ 

^jjtjjJl ^1 ^cSLsJI ( rtjnV'i^ 1 il!r> d^oLjtjO ^ Jl3 j .^IjUlVL) 4aLl ^SL>.^ ij-Ll^ 

5j ni jj-A jjLSfcJLJ (jyijj^* o! '>^1^ (4_i£. Lu I j <} Lcl_3j lili jJ l^^iaj idLpJl m£JLA 

(*) 

$\ £j^JL>JLi 4 m (i') f-^l^ ^^-Jt_4 4 U l—a tjLibj Sjljl ^Li 4_jI 

^jjJLSaljU ^jJl (jjj^iiJl jj-c <L>- ^3 3' 33 l£ ^ 1 * ^ J L* IjLAj » 4-Jjj mil ^Ijuul 
a\ O^ljjo ^1^- ijr^ 1 ^jLj i^^aLsJLl ^-ol 3l_j_>Jl tiL^ji Jl3 Juu p ^ 1 nrt >1 

jj-u Cj^>- j^yaL>%X \ j \C dAjj-uA\ 4-Lu-oj Lo 1 JJbj . oj^-lj> 4J " L < < ^> r 
(j^sj-a (j^-^ J 1 d j ^ jJl (J ULI cll^JLa ^ys Juxl^ (J^ 4 1 t <ij Lc I . 4_ILiI_jJw 
\2j>. 4 1 1 n j La 1 JLAj -^(j mi! ^^JULw ^IjLiu ^jaL^jl JLlC jJjlJ^ j^jL^jJI 
.4i*_fl La J-JL-ij 4lt ^ M^jJI 4 7ik\ 1 ^ ^jl J^-Sj jlIc 4_!_ojjd1 cL-iS ^ J-olaJI 
^iJLjJLI ^j-fl l>^La L^I^J-^I 4jjl ^Li Mj^L^tJ Lojlic LLa Jljk!^ 4 1 1 n j La I JlA 
IjLftj . LbjJl^ ^ 1^ 4_JL>J I i 'm. 1 iiLlj (jr aij ^jl jy* j 'J LjL) r <trt <T1 

f Lajjl 4_J n a 4_j-cl " ^-Vl L-fi^^JaJI ^^lc Lr 2ij ^ jJl ^^-^ulj < nll 4 1 1 <i j La jjfc 
j£J|j Lojllc jl <,-V"^yi Jjwj 4 1 1 n j Lo IJlA^ .(^^Llil m^JLv| 4_<u^_>Jl J-U-a 

((^>UI) .4^>JI oLiKJI Juxi 1^31^^ ^ jdSj 4JT:,j>JUjjjV| (*) 



Lu I jJLaj^ . i V J t « i*J jlj) J-5tJ ^ylf 4 j «i " "vJ I IjuJ, ^LlLcI dJLA ^jja 4_IL>. 

La 4jL^juua3 (j^L Jjj i n a c-jJLlj . f.^, ui 1 <i <t>j J-LaJ l^jLd i^jjjLoJl j "i t "n 

^ j i f "i Jij-3c_4a jJb JpV j_3tJ ^ Ir l-Sj (j I VI 1(3^^ J^ 36 ^ Cr^- '^"'J ^al J 

^-Sj . 1 (j^Jj j < .i a j-j-c 4-JU>JI j> j_A ^ (jj^ i 3 t 4_ul j n, r L^jI jl 
*^-o7«^iU fvjk n < l£1j**< mi U ^j.fi^-lt lIII^IljI t-LlLui i^rUL>JI 

, V n"it j La <. 1 1 n "w (^LiJLfl . Ij-iJi^ JjJo ! ^ajJ ^Ij^uD (Jj.i.Vl Jlll ^jjO 

^jl VI .(jyi^JI jjLaJI jjfc (jj^J ^li ^/-^ ^L?! ^3^3 t>*-^ J' * J J t(j>it j 1 1 

i4j^i*L_t_j ^jusj^a 4 m U 1 £uuuaJ 4-jJjj i uji j j r (jjaj . ^jL^j ^rUjj i n <\ 

u \r Q~ty \ SLaflljjo lLJLIAj . JjLc 4JJ jJU-aJ (j^JiJ ^JLl^ £ya Lc ^cjjcj>J1^ 

4lj.>iMl ^ cAH" 6' cr^ J^P^l UI ^jl ci^tj t 3 j^kJI SjIjVI Lu^ jjil 41] 1 <ji 

. 4j-lLx>JI jl 

l_4 ^ it flj Jlj^^j 4_j I m^! - 4_aLc 4jj i"i i j, j j-O 4_uj JlJ I 3 \ j n t f 1 

^3 (J-UjJ 4^uj£L>a 4JL2H-LAua 4ji 3 JL>.j JLvj J_S 4_j I <jy Iijv ^£-3^ 

uoj3 Jlaj^ rji.rdl ^j-^-LoJ-M LoLfaJ j-il^ljl L».^e_"w Ji^^ 03^3 t^J-C-t-A-^JI 



4-^Jt_uo 3jJt-co jj^n Jl3j3 t^j^*_>Jl j i r> t ! I ^fl I JLuLo {jr s\jJ>-*} I ji n"ir VI Ijufc 
lijL>. j_oVl <jl_£ Ij-La^- J^l 1 JUfc pj^j m ^«ufcjLJwl L^jlSJ JL3 3 j V i^tl 

^ju ^-Lc ^^yj Lio J ^JLm a 1. ,3>- ^^fc c-jIjjl^ ^& Ljo (jl^ i Lj^jI^-c ^jjC j. a mi U 

V! . 

(J^- 'J.* j ii j n i' (jL^ iJ-HLij . < >Ji ^jI^JlJI L^^^i l^^- -^J-^ ^3 4jLj3 
4jI m -w j-a] Jl3 I JL$j 4jL-3 i^LjVl J^JI 4j ^ U I 1 a JLjjLj ^q J Lalai }L_> u n n 

i l-i o*"cw ^jL^ I . 1 j^"cw «GLSs i Llj! ^ ty \ i u j^SLj Lc . <3jLLo l Ia 

^SLoj c^^ 1 j^->^^ o^*- 1 ^ Aj^^-^J L ^jjujtj LulJa cillj j->Q3 • [j-^ o-*^ 

SjIjVl ^£LLu (^^-^ <-uJJ *j^t*>"< a < jij^"> 4j 1 j J >. ijr fl j-^ ~+*]\ |jL-A (jL— 3 

Ci j" ^a-Aj L_£j U 5 j >ll 3 ji jV I ^3jL^ 1 "<jj 4_ljL£JI ^,.4 n mj ,«cjLj_^^Lj>.VI 
^(^^.il» I-^Lj 3^>JI SjIjVI aI^j^j] (jj-j^j u_a<) 1 nl j n 1 1 ^ <i 1 iiji^ ^^y^ IjlVb 

1 < U-ft-j 1, j 1 j 7» ijl j >• il Lij jj ^jl ^ Jl_u^ _ ^j^Jw^ I jljJaV I JulC 4j I j^p^^JLoj 



- 4j^jl J I JL^_A (J^^J 4 J J I Ml 1 1 ^jL_3 iCj\ M H ^_LJ LJlJ 1 U" , ,.j I i II !lj 

jui. jjlii L^jJa <jl 4jjj1jJI SjG^U 4jj i"!! oli 4^ajhUl ^ 

_ j^-J-jU CjI J , LfcjLfi 4j m£ jJl ^o^l t i 0jTl Jj-^J Jjl (Jj—ul-jj j riil 

J^qL-JJ J mi r jjjoLUI (J^^JlJI ^ t II i _ r 4jjL)J^flJI ^-UdLjJI i^jOJ^ljV (JJ) <1 J lll 

CjL£j^vj ^Luajl £j| 4 'K a\ jJ i^jj^jj (^jLJL (jrtlV d i j_aJ_<^ 4jI (jLaB tjj^aV! 

^jh"n,j V 4it LiLS* 4it tfj^Vl jt .J..S" m.IL j-JUI <G£*V Oj^l 5ji l£ 

£)Lj (Jj^i (jVI JuLooJl QJ*J **-dJ j ( v n i n £y£L Jfil i n"j jL>-f *^J&Llj tjjifi" mi 1,1 L- SjJU (J I 

mi t j i^lIUa ojjJI l_xx!j [a£ cJ)!\ ^"i-w^L (j^ic-^ (j^j t^JjjuaVl I jla 

. ^ ^Lol_4-i clllj t&c ^jl 4_aoi>Jlj _ 4jjj3tJ c^^juaoJI 4 j miJ Lo 4_lB (j^^ 

^cSUl t Lj^_l£i ca^UtJ ^.7^ .(jjj^^iU 4 i.ni TL J-ua^l 4_>Lvl (jil 4jjJoj 

UI 

CjLajiojLo t^jjjj i^LjjJj ^ ' j *j Lo^ * 4 j miIj) miTI CjLo j i U a tSLajl i^U ^ ^ JUojuuV 
UIJU3.1 4 4, U cuSljtJI L^j Jcl JiTi o? cr^ 1 4^>^]l i->< i 'i t cLU^ 

^3 < ^ i l i dHj » lj Miljulu l 'W i n"t ^jl (jSwCJ JJlStlJl 4 t«H ( ii iTI CjLajl^ (1,1 (^y^- (Jj .(JJjJ>-VI 

1 I ^LkJI ^JL^» 



(juJi-LaJI liJJjLJi j jd J '""\^ '"" ^ * j k ' rt 4__JUU Jjj—uj lIi jl < n 

... Ij— ^JLfcj "L>i i>> U 4jLjsb_H_<-uVI ^jja ^J^j jjl 4 <ij 1 jlAj tdil m tl ^ j i t 'i 
JjLa <L&Jj tJ n^atl ^jdl JL^ j ,r.H J->La ^-uL (jP-JI Ld^LJI ^La ^LJLij 

itK jLma J* L»t.J£l VI <y* ^ Lila .2u*j J£T Vt jLo-i o' ^ 
. 3^ j ^ ^Lj— lm\ ^jr'—y^ 3 Cui^j j "i.,.tj 3^ .(J^ILj-u (^jJj I jl^JJ,! jj_« 

jji_j j^-T (j^V i"» d Jiitjj jlj-^ ^1 i(<LL^^L>. JjuI^c jj_<i 4J j ii^v V Lcj LuIi!j_lo 

Cr^ L ^ c - 4 O'* 0^ -^ivH^W U " 'J j^L 4 l^Tr 1 W oJJt jj^j.^j i"> jjlj 

j^ Vj|J-u4-iC jj^SL» Jl3 ^3*. ^ j)l_3 <4_^aL*Jl 4-al^jJLl ^Jub ^^yjfi J^_>-^q <( 4j J 

j)U p LjuL^I <, n^Uu (jr ljl JL^^JLl 4_i_ili j)-4^ * tjr £:ljj C-(^jj>. (jrl-ll U-tj < nTI 

a s. s^ti 

t-^J < J 3^^ - ^ , j ni ;5-i m j 3 cl>^J »Lr^° Lj jlj! IjI jL£ Ijjb 

4-jj^o Ji>^o Jl)j V 4_1^ IjlA jjl < iXV LlA ^jLi^f) J<>t 

edJj ^ia^LL) Lqj|j : 4_j^_v ^j-A 4_q i^^j! L_a ^i^-SLu <jy jJI <r< < n jt 1 4 «t "t >■ 4 

. j->.| ^jri-V < » 4_LsLl^^j ^- jL>J I jj_« C t ^Tl>u 



( M * 

■* *» 

.«dJufc jiajtJi ^ j^oVlj L$J A^Mc V <iuJL>JI 

1 4 < n n t jjfc 4 j I c. La (jj-Su V ^lll j' 4jlBJj <j! J ' ^ ( J^3 

*«j-£> 4 jlr (jjSLi La ^LlII JlxLj 4jLll>- 4 *\ U <jl jl 

4 o^aJj <j 4_i^Lkj| 4 "« j <T< ^ ^ ^-lju o' ^jj^JI 

(jj*-Jj Ljjl^j Jjjj ^ ^jL> ^ajtlij ^jl (jjl J irt*4 VI QJ^J t n*3 t4l <>t <i t La 

CjLLlj>J1 j^ls Ju>. La ^jl *^>-T (jrtV 1» 4_l3 Lj^jLJuj I £>^Laj Juj^S j^t_) ^JLl 
i(_j-£>L>J) 1 <t> J < d"w 4 j n" -h T I ^1 (^Jp 1 # U ^** Sjiaill 4_j JiL>- 1 4jj!j V< < «I 

t^j-j . 4_l>. j ^J_« <., (j i.d 1 liluj_>. ^jljLod JLjus 4_i ji^>n La I j_^J 

5jljMJ "^J^J 3j£LlJ L^jLa ( " r J C Lr Li\ rriTI dJj JU ^jLoJI jliw 1 

jjflj^a J J 1 (i 4_jV t43jLLo (^1 Ojj>il\ SjIj^U 0^ -^J^J Lr^ C>3^t ^ 3j>^»JI 

(jjo Vjlj iJ^jj LcjIj (Ijl^J jl>-Ij JL ^i^ 't^^Wj 



j^hAj OM IM «j? ^-i-uLi ^ fcj «LJ a V £-£>j o J-Aj ^ ^ .' LjA^- 



http://www.ncbi.nlm. nih.gov/omim/ 



<_ dj-ftj Lo * 1" «CjI n "rit CjL^LL^j» 4_j_3 j t _j_u l^_*_o I ^jLoj^jlj l^t a 4^oL^ ! 

bioinformatics: weizmann.ac.il/cards 

SbLLsjJI {y* j— lTlSLI 1 ■ *tl ^ *<* : ^ ^ j * 1 *^ ^4jLojJL*_a 4 .^tl—uts <**< < n jl 

:<_>L£LJ1 Ijuk ^ l^Lojliuo ClJjLw ^1 4 K ,UI l^L^j ^JlJI ^Vl ^Ij^JI 

M *i ** 

.^Ij^sVl i.<n.r» o' ^^R^ 4_j_^L^Vl 4rtjh^Jl a L j^-jil ^LLuVI ^} 

Tom Strachan and Andrew Readis Human molecular genetics (Bios 
Scuebtufic Publishers, 1996), Robert Weaver and Philip Hedrick,s Basic 
genetics (William C. Brown, 1995), David Micklos and Greg Freyer,s 
DNA science (Cold Spring Harbor Laboratory Press, 1990) and Benjamin 
Lewin,s VI (Oxford University Press, 1997). 

As for more popular books about the genome in general, I recommend 
Christopher WhTs Exons, introns and talking genes (Oxford University 
Press, 1991), Walter Bodmer and Robin McKie,s The book of man (Little, 



Brown, 1994) and Steve Jonesis The language of the genes (Harper 
Collins, 1993). Also Tom Strachan's The human genome (Bios, 1992). Ali 
of these are inevitably showing their, though. 

In each chapter of this book, I have usually relied on one or two main 
sources, plus a variety of individual scientific papers. The notes that 
follow are intended to direct the interested reader, who wishes to follow 
up the subjects, to these sources. 



The idea that the gene and indeed life itself consists of digital 
information i s found i n Richard Dawkin,s River out of Eden (Weidenfeld 
and Nicolson, 1995) and in Jeremy Campbellis Grammatical man (Allen 
Lane, 1983). An excellent account of the debates that still rage about the 
origin of life is found in Paul Davies's The fifth miracle (Penguin, 1998). 
For more detailed information on the RNA word, see Gesteland, R. F. and 
Atkins, J. F. (eds) (1993). The RNA world. Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York. 

1. Darwin, E. (1794). Zoonomia: or the laws of organic life. Vol. II, p. 244. 
Third edition (1801). J. Johnson, London. 

2. Campbell, J. (1983). Grammatical man: information, entropy, language 
and life. Allen Lane, London. 

3. Schrodinger, E. (1967). What is life? Mind and matter. Cambridge 
University Press, Cambridge. 

4. Quoted in Judson, H. F. (1979). The eighth day of creation. Jonathan. 
Cape. London. 




5. Hodges , A. (1997). Turing. Phoenix, London. 

6. Campbell, J. (1983). Grammatical man: information, entropy, language 
and life. Allen Lane, London. 

7. Joyce, G. F. (1989). RNA evolution and the origins of life. Nature 338: 
217-24; Unrau P. J. and Bartel, D. P. (1998). RNA-catalysed nucleotide 
synthesis. Nature 395: 260-63. 

8. Gesteland, R. F. and Atkins, J. F. (eds). The RNA world. Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, New York. 

9. Gold, T. (1992). The deep, hot biosphere. Proceedings of the National 
Academy of Sciences of the USA 89: 6045-49; Gold, T. (1997). An 
unexplored habitat for life in the universe? American Scientist 
85:408-11. 

10. Woese, C. (1998). The universal ancestor. Proceedings of the National 
Academy of Sciences of the USA 95: 6854-9. 

1 1 . Poole, A. M., Jeffares, D.C and Penny, D. (1998). The path from the RNA 
world. Journal of Molecular Evolution 46: 1-17; Jeffares, D. C, Poole, A. M. 
and Penny, D. (1998). Relics from the RNA world. Journal of Molecular 
Evolution 46: 18-36. 



The story of human evolution from an ape ancestor has been told and 
retold many times. Good recent accounts include: N. T. Boaz's Eco homo 
(Basic Books, 1997), Alan Walker and Pat Shipman,s The wisdom of 
bones (Phoenix, 1996), Richard Leakey and Roger Lewin's Origins 
reconsidered (Little, Brown, 1992) and Don Johanson and Blake Edgar,s 
magnificently illustrated From Lucy to language (Weidenfeld and 
Nicolson, 1996). 




1 . Kottler, M. J. (1974). From 48 to 46: cytological technique, 
preconception, and the counting of human chromosomes. Bulletin of the 
History of Medicine 48: 465-502. 

2. Young, J. Z. (1950). The life of vertebrates. Oxford University Press, 
Oxford. 

3. Arnason, U. Gullberg, A. and Janke, A. (1998). Molecular timing of 
primate divergences as estimated by two non-primate calibration points 
Journal of Molecular Evolution 47: 7 18-27. 

4. Huxley, T. H. (1863/1901). Man,s place in nature and other 
anthropological essays, p. 153. Macmillan, London. 

5. Rogers, A, and Jorde, R. B. (1995). Genetic evidence and modern human 
origins. Human Biology 67: 1-36. 

6. Boaz, N. T. (1997). Eco homo. Basic Books, New York. 

7. Walker, A. and Shipman, P. (19%). The wisdom of bones. Phoenix, London. 

8. Ridley, M. (1996). The origins of virtue. Viking, London. 



There are many accounts of the history of genetics, of which the best is 
Horace Judson,s The eighth day of creation (Jonathan Cape, London, 1979; 
reprinted by Penguin, 1995). A good account of Mendel's life is found in a 
novel by Simon Mawer: Mendel,s dwarf (Doubleday, 1997). 
1. Bearn, A. G. and Miller, E. D. (1979). Archibald Garrod and the 
development of the concept of inborn errors of metabolism. Bulletin of the 
History of Medicine 53: 315-28; Childs, B. (1970). Sir Archibald Garrod' s 
conception of chemical individuality: a modern appreciation. New England 
Journal of Medicine 282: 71-7; Garrod, A. (1909). Inborn errors of 
metabolism. Oxford University Press, Oxford. 




2. Mendel, G. (1865). Versuche uber Pflanzen-Hybriden. Verhandlungen 
des naturforschenden Vereines in Brunn 4: 3-47. English translation 
published in the Journal of the Royal Horticultural Society, Vol. 26 ( 1 90 1 ). 

3. Quoted in Fisher, R. A. (1930). The genetical theory of natural selection. 
Oxford University Press, Oxford. 

4. Bateson, W. (1909). Mendel, s principles of heredity. Cambridgc 
University Press, Cambridge. 

5. Miescher is quoted in Bodmer. W. and McKie, R. (1994). The book of 
man. Little, Brown, London. 

6. Dawkins, R. (1995). River our of Eden. Weidenfeld and Nicolson, London. 

7. Hayes, B. (1998). The invention of the genetic code. American Scientist 



8. Scazzocchio, C. (1997). Alkaptonuria: from humans to moulds and back. 
Trends in Genetic s 13: 125-7; Fernandez-Canon, J. M. and Penalva, M. A. 
(1995). Homogentisate dioxygenase gene cloned in Aspergillus. 
Proceedings of the National of Sciences of the USA 92: 9132-6. 



For those concerned about inherited disorders such as Huntington's 
disease, the writings of Nancy and Alice Wexler, detailed in the notes 
below, are essential reading. Stephen Thomas's Genetic risk (Pelican, 
1986) is a very accessible guide. 

1. Thomas, S, (1986). Genetic risk. Pelican, London. 

2. Gusella, J. F., McNeil, S., Persichetti,F., Srinidhi, J., Novelletto, A., Bird, 
E., Faber, P., Vonsattel, J.-P., Myers, R. H. and MacDonald, M. E. (1996). 
Huntington's disease. Cold Spring Harbor Symposia on Quantitative BioJogy 



86: 8-14. 




61:615-26. 
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3. Huntington, G. (1872). On chorea. Medical and Surgical Reporter 26 : 317-21. 

4. Wexler, N. (1992). Clairvoyance and caution: repercussions from the 
Human Genome Project. In The code of codes (ed. D. Kevles and L. 
Hood), pp. 21 1-43. Harvard Uni versi ty Press. 

5. Huntington, s Disease Collaborative Research Group (1993). A novel 
gene containing a trainucleotide repeat that i s expanded and unstable on 
Huntigton's disease chromosones. Cell 72: 971-82. 

6. Goldberg, Y. P. et al. (1996). Cleavage of huntingtin by apopain, a 
proapoptotic cysteine protease, is modulated by the polyglutamine tract. 
Nature Genetics 13: 442-9; DiFiglia, M., Sapp, E., Chase, K. O., Davies, S. 
W., Bates, G. P., Vonsattel, J. P. and Aronin, N. (1997). Aggregation of 
huntingtin in neuronal intranuclear inclusions and dystrophic neurites in brain. 
Science 277:1990-93. 

7. Kakiuza, A. (1998). Protein precipitation: a common etiology in 
neurode-generative disorders? Trends in genetics 14:398-402. 

8. Bat, O. Kimmel, M. and Axelrod, D. E. (1997). Computer simulation of 
expansions of DNA triplet repeats i n the fragile-X syndrome and 
Huntington's disease. Journal of Thcoretical Biology 188: 53-67. 

9. Schweitzer, J. K. and Livingston, D. M. (1997). Destabilisation of CAG 
trinucleotide repeat tracts by m is mute h repair mutations in yeast. Human 
Molecular Genetics 6: 349-55. 

10. Mangiarini, L. (1997). Instability of highly expanded CAG repeats in 
mice transgenic for the Hunlington,s disease mutation. Nature Genetics 
15:197-200; Bates, G. P., Mangiarini, L. Mahal, A. and Davies, S. W. 
(1997). Transgenic models of Huntington's disease. Human Molecular 
Genetics 6: 1633-7. 

11. Chong, S. S. et al. (1997). Contribution of DNA sequence and CAG 



size to mutation frequenc,es of intermediate alleles for Huntington's 
disease: evidence from single sperm analyses. Human Molecular Genetics 
6: 301-10. 

12. Wexler\ N. S. (1992). The Tiresias complex: Huntington,s disease as a 
paradigm of testing for late-onset disorders. FASEB Journal 6:2820-25. 

1 3. Wexler, A. (1995). Mapping fate. University of California Press, Los Angeles. 



One of the best books about gene hunting is William Cookson,s The gene 
hunters: adventures in genome jungle (Aurum Press, 1994). Cookson is one of 
my main sources of information on asthma genes. 

1. Hamilton, G. (1998). Let them eat dirt New Scientist, 18 July 1998: 26-31 ; 
Rook, G. A. W. and Stanford, J. L. (1998). Give us this day our daily germs. 
Immunology Today 19: 113-16. 

2. Cookson, W. (1994). The gene hunters: adventures in the genome jungle. 
Aurum Press, London. 

3. Marsh, D. G. et al. (1 994). Linkage analysis of EL4 and other chromosome 5q3 1 . 1 
markers and total serum immunoglobulin-E concentrations. Science 264: 1 152-6. 

4. Martinez, F. D. et al. (1997). Association between genetic polymorphism 
of the beta-2-adrenoceptor and response to albuterol in children with or 
without a history of wheezing. Journal of Clinical Investigation 100: 3184-8. 



The story of Robert Plomin,s search for genes that influence intelligence 
will be told in a forthcoming book by Rosalind Arden. Plomin's textbook on 
Behavioral genetics is an especially readable introduction to the field (third 
edition, W. H. Freeman, 1997). Stephen Jay Gould,s Mismeasure of man 
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{Norton, 1981) is a good account of the early history of eugenics and IQ. 
Lawrence Wright,s Twins: genes, environment and the mystery of identity 
(Weidenfeld Nicolson, 1997) is a delightful read. 

1. Chorney, M. J., Chorney, K., Seese, N., Owen M. J., Daniels, J., 
McGuffin, P., Thompson, L. A., Dctterman, D. K., Benbow, C., Lubinski, 
D., Eley, T. and Plomin, R. (1998). A quanlitalivc trait locus associated 
with cognitive ability in children. Psyehological Science 9: 1-8. 

2. Galton, F. (1883). Inquiries inlo human laculty. Macmillan, London. 

3. Goddard, H. H. (1920) quotcd in Gould, S. J. ( 198 1 ). The mismeasure of 
man. Norton, New York. 

4. Neisser, U. et aJ. (1996). Intelligence: knowns and unknowns. American 
Psychologist 51: 77-101. 

5. Philpott, M. (1996). Genelie riclerminism. In Tam, H. (ed.), Punishment, 
excuses and moral developmcnl, Avehury, Aldcrshot. 

6. Wright, L. (1997), Twins: genes, environment and the mystery of 
identity. Weidenfeld and Nicolson, London. 

7. Scarr, S. (1992). Developmenlal llieoiies lor the J990s: development and 
individual differences. Child 1 )cvclopmcnl 63: 1-19. 

8. Daniels, M. Devlin, H. and koalcr, K. (1997). Of genes and 1Q. In 
Devlin, B. Fienberg, S. L., Kesniek, 1). P. and Roeder, K. (eds), 
Intelligence, genes and success. Copernicus, New York. 

9. Herrnstein, R. J. and Muiray, (\ ( 1994). The beli curve. The Free Press, 
New York. 

10. Haier, R. el al. (1992). Inielligcncc and changes in regional cerbral 
glucose metabolic rate following leaming. Intelligence 16:415-26. 

1 1 . Gould, S. J. ( 198 1 ). The mismeasure of man. Norton, New York. 

12. Furlow, F. B. Armijo-hewiii, T., Gangestead, S. W. and Thornhill, R. 



(1997). Fluctuating asymmetry and psychometric intellgence. Proceedings 
of the Royal Society of London, Series B 264:823-9. 
13. Neisser, U, (1997). Rising scores on intelligence tests. American 
Scientist 85:440-46. 



Evolutionary psychology, the theme of this chapter, is explored in several 
books, including Jerome Barkow, Leda Cosmides and John Toob,s The 
adapted mind (Oxford University Pressm 1992), Robert Wright,s The moral 
animal (Pantheon, 1994), Steven Pinker,s How the mind works (Penguin, 
1998) and my own The red queen (Viking, 1993). The origin of human 
language is explored in Steven Pinker,s The language instinct (Penguin, 1994) 
and Terence Deacon,s The symbolic species (Penguin, 1997). 

1. For the death of Freudianism: Wolf, T. (1997). Sorry but your soul 
just died. The Independent on Sunday, 2 February 1997. For the death of 
Meadism: Freeman, D. (1983). Margaret Mead and Samoa: the making 
and unmaking of an anthropological myth. Harvard University Press, 
Cambridge, MA; Freeman, D. (1997). Frans Boas and eThe flower of 
heaven,. Penguin, London. For the death of behaviourism: Harlow, H. 
F., Harlow, M. K. and Suomi, S. J. (1971). From thought to therapy: 
lessons from a primate laboratory. American Scientist 59: 538-49. 

2. Pinker, S. (1994). The language instinct: the new science of Language 
and mind. Penguin, London. 

3. Dale, P. S. Simonoff, E., Bishop, D. V. M., Eley. T. C, Oliver, B., Price, T. 
S., Purcell, S., Stevenson J. and Plomin, R. (1998). Genetic influence on 
language delay in two-year-old children Nature Neuroscience 1:324-8; Paulesu, 
E. and Mehler, J. (1998). Right on in sign language. Nature 392: 23304. 
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4. Carter, R. (1998). Mapping the mind. Weidenfeld and Nicolson, London. 

5. Bishop, D. V. M., North, T. and Donlan, C, (1995). Genetic basis of 
specific language impairment: evidence from a twin study. Developmental 
Medicine and Child Neurology 37:56-71 . 

6. Fisher, S. E., Vargha-Khadem, F., Watkins, K. E., Monaco, A. P. and 
Pembrey, M. E. (1998). Localisation of 'a gene implicated in a severe speech and 
language disorder. Nature Genetics 1 8: 1 68-70. 

7. Gopnik, M. (1990). Feature-blind grammur and dysphasia. Nature 344: 715. 

8. Fletcher, P. (1990). Speech and language deficits. Nature 346:226; 
Vargha-Khadem, and Passingham, R. K. (1990). Speech and language deficits 
Nature 3465: 226. 

9. Gopnik, M., Dalakis, J., Fukuda, S. K., Fukuda, S. and Kehayia, E. (1996). 
Genetic language impairment: unruly grammars. In Runciman, W. G., Maynard 
Smith, J. and Dunbar, R. I. M. (cds), Fvolution of social behaviour patterns in 
primates and man, pp, 223-49. ()xford University Press, Oxford; Gopnik, M. 
(ed.) (1997). The inheritancc and innalcncss of grammars. Oxford; University 
Press, Oxford. 

10. Gopnik, M. and Goad, H. (1997). What underlies inflectional error patterns 
in genetic dysphasia? Journal of Ncurolinguistics 10:109-38; Gopnik, M. 
(1999). Familial language impairment: more Fnglish evidence. Folia Phonetica 
et Logopaedia 51: in press. Myrna (iopnikk, e-mail correspondence with the 
author,1998. 

11. Associated Press, 8 May 1997; Pinker, S. (t 994). The language instinet: the 
new seience of language and mind. Penguin, London. 

12. Mineka, S. and Cook, M. (1993). Mcchanisms involved in the observational 
conditioning of fear. Journal of Hxperiniental Psychology, General 122: 23-38. 

13. Dawkins, R. (1986). The Mind watehmaker. Longman, Essex. 



The best place to find out more about intragenomic conflict is in Michael 
Majerus, Bill Amos and Gregory Hurst,s textbook Evolution: the four billion 
year war (Longman, 1996) and W. D. Hamilton,s Narrow roads of gene land 
(W. H. Freeman, 1995). For the studies that led to the conclusion thal 
homosexuality was partly genetic, see Dean Hamer and Peter Copeland,s 
The science of desire (Simon and Schuster, 1995) and Chandler Burr,s A 
separate creation: how biology makes us gay (Bantam Press, 1996). 

1. Amos, W. and Harwood, J. (1998). Factors affecting levels of genetic 
diversity in natural population. Philosophical Transactions of the Royal 
Society of London, Series B 353: 177-86. 

2. Rice, W. R. and Holland, B. (1997). The enemies within: intergenomic 
conflict, interlocus contest evolution (ICE), and the intraspecific Red Queen. 
Behavioral Ecology and Sociobiology 41: 1-10. 

3. Majerus, M., Amos, W. and Hurst. G. (1996). Evolution: the four billion 
year war. Longman, Essex. 

4. Swain. A. Narvaez, V., Burgoyne, P., Camerino, G. and Lovell-Badge, R. (1998). 
Daxl antagonises sry action in mammalian sex determination. Nature 391 :76 1 -7 . 

5. Hamilton, W. D. (1967). Extraordinarysex ratios. Science 156:477-88. 

6. Amos, W. and Harwood, J. (1998). Factors affecting levels of genetic 
diversity in natural populations. Philosophical Transactions of the Royal 
Society of London, Series B 353: 177-86. 

7. Rice, W. R. (1992). Sexually antagonistic genes: experimental evidence. 
Science 256:1436-9. 

8. Haig, D. (1993). Genetic conflicts in human pregnancy. Quarterly Review 
of Biology 68: 495-53 J. 



9. Holland, B. and Rice, W. R. (1998). Chase-away sexual selection: 
antagonistic seduction versus resistance. Evolution 52: 1-7. 

10. Rice, W. R. and Holland, B. (1997). The enemies within: intergenomic 
conflict, interlocus contest evolution (ICE), and the intraspecific Red Queen. 
Behavioral Ecology and Sociobiology 41: 1-10. 

1 1. Hamer, D. H., Hu, S., Magnuson, V. L. Hu, N. et al. (1993). A linkage 
between DNA markers on the X chromosome and male sexual orientation. 
Science 261: 321-7; Pillard, R. C. and Weinrich, J. D. (1986). Evidence of 
familial nature of male homsexuality. Archives of General Psychiatry 
43:808-12. 

12. Bailey, J. M. and Pillard, R. C. ( 1991 ). A genetic study of male sexual 
orientation. Archives of General Psychiatry 48: 1089-96; Bailey, J. M. and 
Pillard, R. C. (1995). Genetics of human sexual orientation. Annual 
Review of sex Research 6: 126-50. 

13. Hamer, D. H., Hu, S., Magnuson, V, L., Hu, N. et al. (1993). A linkage 
between DNA markers on the X chromosome and male sexual orientation. 
Science 261: 32107. 

14. Bailey, J. M. Pillard, R. C, Dawood, K., Miller, M. B., Trivedi, S. Farrer, 
L, A. and Murphy, R. L.; in press. A family history studyof male sexual 
orientation: no evidence for X-linked transmission. Behaviour Genetics. 

15. Blanchard, R. (1997). Birth order and sibling sex ratio i n homosexual versus 
heterosexual males and females. Annual Review of Sex Research 8:27-67. 

16. Blanchard, R, and Klassen, P, ( 1997). H- Y antigen and homosexuality 
in men. Journal of Theoretical Biology 185:373-8; Arthur, B. L, Jallon, 
J.-M., Caflisch, B. Choffat, Y. and Nothiger, R. (1998). Sexual behaviour 
in Drosophila is irreversibly programmed during a critical period. Current 
Biology 8: 1 1 87-90. 



17. Hamilton, W. D. (1995). Narrow roads of gene land, Vol. I. W. H. 
Freeman, Basingstoke. 



Again, one of the best sources on mobile genetic elements is the textbook 
by Michael Majerus, Bill Amos and Gregory Hurst: Evolution: the four 
Billion year war (Longman, 1996). A good account of the invention of 
genetic fingerprinting is in Walter Bodmer and Robin McKie,s The book of 
man (Little, Brown, 1994). Sperm competition theory is explored in Tim 
Birkhead and Anders Moller,s Sperm competition in birds (Academic Press, 
1992). 

1. Susan Blackkmore explained this trick in her article "The power of the 
meme meme" in the Skeptic, Vol. 5 no. 2, P. 45. 

2. Kazazian, H. H. and Moran, J. V. (1998). The impaet of U 
retrotransposons on the human genome. Nature Genetics 19: 19-24. 

3. Casane, D., Boissinot, S., Chang, B. H. J., Shimmin. L. C. and Li, W. H. 
(1997). Mutation pattern variation among regions of the primate genome. 
Journal of Molecular Evolution 45 : 216-26. 

4. Doolittle, W. F. and Sapienza, C. (1980). Selfish genes, the phenotype 
paradigm and genome evolution. Nature 284: 601-3; Orgel, L. E. and Crick, 
F. H. C. (1980). Selfish DNA: the ultimate parasite. Nature 284: 604-7. 

5. McClintock, B. (1951). Chromosome organisation and genic expression. 
Cold Spring Harbor Symposia on Quantitative Biology 16: 13-47. 

6. Yoder, J. A., Walsh, C. P. and Bestor, T. H. (1997). Cytosine methylation 
and the ecology of intragenomic parasites. Trends in Genetics 13: 335-40; 
Garrick, D., Fiering, S. Martin, D. I. K. and Whitelaw, E. (1998). 
Repeatinduced gene silencing in mammals. Nature Genetics 18: 56-9. 
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7. Jeffreys, A. J., Wilson, V. and Thein, S. L. (1985). Hypervariable 
,minisatellite, regions in human DNA. Nature 314:67-73. 

8. Reilly, P. R. and Page, D. C. (1998). Wefre off to see the genome. 
Nature Genetics 20: 15-17: New Scientist, 28 February 1998, p. 20. 

9. See Daily Telegraph, 14 July 1998, and Sunday Times, 19 July 1998. 

10. Ridley, M. (1993). The Red Queen: sex and the evolution of buman 
nature. Viking, London. 



Randy Nesse and George Williamsfs Hvolulion and healing (Weidenfeld 
and Nicolson, 1995) is the besi introduetion lo Darwinian medicine and the 
interplay between genes and pathogens. 

1. Crow, J. F. (1993). Felix Bernstein and the first human marker locus. 
Genetics 133: 4-7. 

2. Yamomoto, F., Clausen, II., Whik\ T., Marken, S. and Hakomori, S. 
(1990). Molecular genetic basis ol Uic hislo-blood group ABO system. 
Nature 345: 229-33. 

3. Dean, A. M. (1998). The molecular anatomy of an ancient adaptive 
event. American Scientist 86: 26-37. 

4. Gilbert, S. C, Plebanski, M. (iupta, S. Morris. J. Cox, M., Aidoo, M., 
Kwiatowski,D.,Greenwood, li. M. Whiulc, H. C. and Hill, A. V. S. (1998). 
Association of malaria parasile populalion structure, HLA and immunological 
antagonism. Science 279: I 173-7; also A. Hill, Personal communication. 

5. Pier, G. B. et al. ( 1998). Salmonella typhi uses CFTR to enter intestinal 
epithelial cells. Nature 393:79-82. 

6. Hill, A. V. S. (1996). Gcnelics of infectious disease resistance. Current 
Opinion in Genetics and Dcvclopmcnt 6: 348-53. 




7. Ridley, M. (1997). Disease. Phoenix, London. 

8. Cavalli-Sforza, L. L. and Cavalli-Sforza, F. (1995). The great human 
diasporas. Addison Wesley, Reading, Massachusetts. 

9. Wederkkind, C. and Furi, S. (1997). Body odour preferences in men and 
women: do they aim for specific MHC combinations or simple 
heterogeneity ? Proceedings of the Royal Society of London, Series B 264: 



lO.Hamilton, W. D. (1990). Memes of Haldane and Jayakar in a theory of 
sex. Journal of Genetics 69:17-32 . 



The tricky subject of psychoneuroimmunology is explored by Paul 
Martin,s The sickening mind (Harper Collins, 1997). 

1. Martin, P. (1997). The sickening mind: brain, behaviour, immunity and 
disease. Harper Collins, London. 

2. Becker, J. B., Breedlove, M. S. and Crews, D. (1992). Behavioral 
endocrinology. MIT Press, Cassachusetts. 

3. Marmot, M. G., Davey Smith, G., Stansfield, S., Patel, C, North, F. and 
Head, J. (1991). Health inequalities among British civil servants: the 
Whitehall II study. Lancet 337: 1387-93. 

4. Sapolsky, R. M. (1997). The trouble with testosterone and other essays 
on the biology of the human predicament. Touchstone Press, New York. 

5. Folstad, I. and Karter, A. J. (1992). Parasites, Bright males and the 
immunocmpetence handicap. American Naturalist 139:603-22 

6. Zuk, M. (1992). The role of parasites in sexual selection: current 
evidence and future directions. Advances in the Study of Behavior 



1471-9. 




21:39-68. 
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Dean Hamer has both done the research and written the books on 
personality genetics and the search for genetic markers that correlate 
with personality differenees. His book, wilh Peter Copeland, is Living 
with our genes (Doubleday, 1 998). 

1. Hamer, D. and Copeland, P. (1998). Living wilh our genes. Doubleday, 
New York. 

2. Efran, J. S., Greene, M. A. and (iordon. I). L. (1998). Lessons of the 
new genetics. Family Therapy Nclworkcr 22 (March / April 1998): 26-41. 

3. Kagan, J. (1994). Galen,s pmphecy: lemperament in human nature. 
Basic Books, New York. 

4. Wurtman, R. J. and Wurtnum, J. J. ( 1994). Carhohydrates and depression. 
In Masters, R. D. and McGuirc, M. T. (etis), The neurotransmitter revolution, 
pp.96-109. Southern Illinois U n i versi M Press, Carhondale and Edwardsville . 

5. Kaplan, J. R. Fonlcnol, M. B., Manuck, S. B. and Muldoon, M. F. 
(1996). Influence of dielary lipitls on agonislic and affiliative behavior 
in Macaca fascicularis. American Journal of Primatology 38:333-47. 

6. Raleigh, M. J. and McCiuirc, M. 'W ( 1994). Serotonin, aggression and 
violence in vervet monkeys. lu Maslers, R. D. and McGuire, M. T. 
(eds), The neurotransmitter revolution, pp. 129-45. Southern Illinois 
University Press, Carbondale and I ulwardsville. 



The story of homeotic genes and the way i n which they have opened up 
the study of embryology is tokl i n iwo recent textbooks: Principles of 
development by Lewis Wolpert (with Rosa Beddington, Jeremy Brockes, 




Thomas Jessell, Peter Lawrence and Elliot Meyerowitz) (Oxford University 
Press, 1998), and Cells, embryos and evolution by John Gerhart and Marc 
Kirschner (Blackwell, 1997). 

L Bateson, W. (1894). Materials for the study of variation. Macmillan, London. 

2. Tautz, D. and Schmid, K. J. (1998). From genes to individuals: 
developmental genes and the generation of the phenotype. Philosophical 
Transactions of the Royal Society of London, Series B 353: 231-40. 

3. Nusslein-Volhard, C. and Wieschaus, E. (1980). Mutations affecting 
segment number and polarity in Drosophila. Nature 287:795-801. 

4. McGinnis, W., Garber, R. L., Wirz, J., Kuriowa, A. and Gehring, W. J. 
(1984). A homologous protein coding sequence in Drosophila homeotic 
genes and its conservation in other metazoans. Cell 37: 403-8; Scott, M. 
and Weiner, A. J. (1984). Structural relationships among genes that control 
development: sequence homology between the Antennapedia, 
Ultrabithorax and fushi tarazu loci of Drosophila. Proceedings of the 
National Academy of Sciences of the USA 81:41 15-9. 

5. Arendt, D, and Nubler-Jung, K. (1994). Inversion of the dorso-ventral 
axis? Nature 371: 26. 

6. Sharman, A. C. and Brand, M. (1998). Evolution and homology of 
the nervous system: cross-phylum rescues of otd/Otx genes. Trends in 
Genetics 14: 211-14. 

7. Duboule, D. (1995). Vertebrate hox genes and proliferation - an 
alternative pathway to homeosis. Current Opinion Genetics and 
Development 5:525-8; Krumlauf, R. (1995). Hox genes in vertebrate 
development. Cell 78: 191-201. 

8. Zimmer, C. (1998). At the water,s edge. Free Press, New York. 
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The geography of genes is explored in Luigi Luca Cavalli-Sforza and 
Francesco Cavalli-Sforza,a The great human diasporas (Addison Wesley, 
1995); some of the same material is also covered in Jared Diamond, s Guns, 
germs and steel (Jonathan Cape, 1997). 

1. Cavalli-Sforza, L. (1998). The DNA revolution in population genetics. 
Trends i n Genetics 14:60-65. 

2. Intriguingly, the genetie evidenec generally points t o a far more rapid 
migration rate for women's genes than mcn,s (eomparing maternally 
inherited mitochondria with paternally inherited Y chromosomes) - perhaps 
eight times as high. This is parlly because in human beings, as in other 
apes, it is generally females that Icavc, or are abducted from, their native 
group when they mate. Jensen, M. ( 1998). AH about Adam. New Scientist, 
11 July 1998: 35-9. 

3. Reported in HMS licaglc: The Biomednet Magazine 
(www.biomednet.com/hmsbeaglc), i.ssue 20, November 1997. 

4. Holden, C, and Mace, R. ( 1997). I'hylogcnetic analysis of the evolution 
of lactose digestion inadults. Human liiology 69: 605-28. 



T wo good books on ageing are Slcvcn A ustad, s Why we age (John Wiley 
and Sons, 1997) and Toin Kirkwoodis Time of our lives (Weidenfeld and 
Nicolson, 1999). 

1. Slagboom, P. K., Droog, S. and Boomsma, D. I. (1994). Genetie 
determination o f te I om c re s i /e i n huma n s : a twin study of three age groups. 
American Journal of Human (ieneties 55: 876-82. 




2. Lingner, J. Hughes, T. R. Shevechenkko, A., Mann, M., Lundblad, V. and 
Cech, T. R. (1997). Reverse transcriptase motifs in the catalytic subunit of 
telomerase. Science 276: 561-7. 

3. Clark, M. S. and Wall, W. J. (1996). Chromosomes: the complex code, 
Chapman and Hall, London. 

4. Harrington, L., McPhail, T., Mar, V., Zhou, W., Oulton, R., Bass, M. B., 
Aruda, I. amd Robinson, M. O. (1997). A mammalian telomerase-associated 
protein. Science 273: 973-7; Saito, T., Matsuda, Y., Suzuki, T., Hayashi, A., 
Yuan, X., Saito, M., Nakayama, J., Hori, T. and Ishikawa, F. (1997). 
Comparative gene-mapping of the human and mouse TEP-1 genes, which 
encode one protein component of telomerases. Genomics 46: 46-50. 

5. Bodnar, A. G. et al. (1998). Extension of life-span by introduction of 
telomerase into normal human cells. Science 279: 349-52. 

6. Niida, H., Matsumoto, T., Satoh, H., Shiwa, M., Tokutake, Y., Furuichi, Y. 
and Shinkai, Y. (1998). Severe growth defect in mouse cells lackking the 
telomerase RNA component. Nature Genetics 19: 203-6. 

7. Chang, E, and Harley, C. B. (1995). Telomere length and replicative aging 
in human vascular tissues. Proceedings of the National Academy of Sciences 
of the USA 92: 11190-94. 

8. Austad, S. (1997). Why we age. John Wiley, New York. 

9. Slagboom, P. E., Droog, S. and Boomsma, D. I, (1994). Genetic 
deternination of telomere size i n humans; a twin study of three age groups. 
American Journal Of Human Genetics 55:876-82. 

10. Ivanova, R. et al. (1998). HLA-DR alleles display sex-dependent effects 
on survival and discriminate between individual and familial longevity. 
Human Molecular Genetics 7: 187-94. 

11. The figure of 7,000 genes is given by George Martin, quoted in Austad, S. 



(1997). Why we age. John Wiley, New York. 

12. Feng, J. et al. (1995). The RNA component of human telomerase. Science 
269: 1236-41. 



Wolf Reik and Azim Surani,s Genomic imprinting (Oxford University Press, 
1997) is a good collection of essays on the topic of imprinting . Many books 
explore gender differences including my own The Red Queen (Viking, 1 993). 

1. Holm, V. et al. (1993). Prader- Willi syndrome: consensus diagnostic 
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